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THE NEW CHICAGO WATEB WOSES-THE LAKE 

TITHNEL, IKTAKES, AND CAISSONS. 
Chicago has long beeo noted for its water works, 
drawing their supply from the inexhaustible reservoir 
of Lake Michigan. They have been termed one of the 
wonders of the world. On March 17, 1864, the work be- 
gan on a tunnel to be carried out two miles into the 
lake in order to secure a pure supply. On December 
6, 1866, the tunnel was finished, and water was first fur- 
pished to the city through it on March 35, 1867. The 



original tunnel was in brick, 63 inches high and 60 
inches wide, lying from 66 to 70 feet below the surface 
of the water. As Chicago lies nearly on a plain, all 
city levels are referred to this point, tbe surface of the 
lake. It forms a plane of reference, and is termed the 
city datum. At the end of the tunnel a grated cylinder 
of iron was established, through which the water enters 
the tunnel. This intake, for further protection, was 
surrounded by a crib and breakwater. Subsequently 
a second tunnel, 84 inches in diameter, carried out to the 



game crib, was extended under the city, so as to give 
an independent supply to the southwestern quarter. 
The original pumping engines had a daily capacity of 
73,000,000 gallons. The original tunnel could deli- 
ver 57,000,000 gallons in the same time. Id addition 
to the lake supply of water, a number of artesian wells 
have been sunki at depths varying from 650 to nearly 
3,000 feet. The water from these wells is not of the 
purest, containing 70 grains of solid matter to the gal- 
(Continued on page 373.) 
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TEE SdENTIFIC AlCEBICAIT-EDICIOir EBPANOLA. 

In view of tbe enlarging commercial relations be- 
tween tbe United States and tbe republics soutb of 
us, we bave concluded to publisb a regular edition of 
tbe Scientific American in tbe Spanisb language, 
of wbicb tbe first number will be issued in January, 
and tbereafter montbly until a more frequent publica- 
tion is required. 

Tbis beautiful tongue prevails tbrougbout all tbe 
vast territories of Cuba, tbe Spanisb West Indies, 
Mexico, Honduras, Guatemala, Nicaragua, SHn Salva- 
dor, Costa Rica, tbe Unfted States of Colombia, tbe 
United States of Veneznela, Ecuador, Peru, Bolivia, 
Cbile, tbe Agentine Republic, Paraguay, Uruguay, 
and in part in tbe United States of Brazil— seventeen 
great countries, all enjoying witb us tbe republican 
forms of government, allied to us by all tbe ties of 
neigbborbood and political affinity, bavingin common 
witb us tbe attainment of tbe same great objects, tbe 
promotion of Industry, peace, and prosperity. 

Tbe States of Mexfco, now provided witb railways 
and joined to tbe vast railway system of tbis country, 
are already beginning to experience important benefits 
from tbis new connection. Tbe industries of Mexico 
are commencing to flonrisb witb a new vigor, ber politi- 
cal and financial standing is becoming solidified, ber 



population is increasing, and in all directions arje saeo tbon 
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astonisbed spectators, tbe ponderous tool driving its 
bead at tbe first stroke tbrougb tbe sbell of tbe dubious 
casting, making it a bopeless wreck. He tossed away 
tbe sledge ae if it bad been a jackstraw, and turning on 
bis be el, strode away witb tbe remark: ''Now you 
map put it under tbe drop." 

During one of bis visits of inspection to tbe Monitor 
wbile sbe was building, be was annoyed by tripping 
once or twice over a beavy bar of iron. Turning to 
two workmen near at band, be asked tbem to remove 
it ; but tbey said it was too beavy. Nettled at tbis 
refusal, and as if in contempt for tbe excuse, be made 
no reply, but stooping, be picked up tbe bar witb bis 
own bands, carried it witbout assistance across tbe 
sbop, and tbrew it on a scrap beap. Tbe two men 
were amazed, as well tbey migbt be, to see a single 
man, already nearly sixty years of age, dealing in tbis 
summary way witb a matter wbicb tbey bad not ven- 
tured to meddle witb ; tbey procured some assistance 
at noon time, and out of curiosity weigbed tbe offend- 
ing bar, wbicb sbowed upon tbe scale nearly a tbird of 
a ton. 

In tbe summer of 1871, tbe captain, accompanied by 
bis secretary, on nearly every fine day used to cross tbe 
river to Hoboken, and take a stroll up around tbe 
"river walk,'* pact tbe ^ibyl't oaTe, alid througb tbe 
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tbe evidences of substantial improTemant. The Te- 
bnantepeo railway and.tb* e«n«I of jntm^aaTTrOin 
ocean to ooean^ u« now in pcooa* of oooatraetioo. 
Tbe railways aro beiqg^^tended toatbward tbrougb 
Mexico t.nwM«j Vm^fmtn^ and from Cbile and tbe Ar- 
.i5ft--|fSntIne8^ northward toward Bogota. All parts of 
America, Nortb and Soatb, will soon be joined to- 
getber by iron bigbways, over wbicb vast excbanges 
of passengers and products will be maintained. 

Including tbe Americas, Nortb and Soutb, Cuba, 
Spain, and ber colonial poseessions, tbe Spanisb-speak- 
ing peoples of tbe world number in tbe aggregate not 
less tban seventy-five millions, and tbe landed area by 
tbem occupied reacbes nine millions of square miles. 

To all tbese peoples, printed in tbeir own language, 
will tbe Scientific American go witb its messages of 
knowledge and instruction. Wbile for convenience of 
preparation its point of issue is in New York, its real 
bome will be among tbe Spanisb people wberever tbey 
dwell. Devoted to tbe spread of useful information, it 
will be welcome everywbere. By tbe facilities of tbe 
Postal Union, it can be received witb almost tbe same 
regularity, and at as low a cost, as if it were printed in 
tbe town wbere tbe subscriber resides. 

Tbe first or introductory number of tbe Scientific 
American, Edicion Espanola, will bave a great and 
unusually valuable circulation. Special copies are to 
be sent to influential persons in tbe principal towns 
and cities of all tbe countries above named, including 
tbe leading importing mercbants, manufacturers and 
dealers in all kinds of macbinery, to government 
officials, naval and military, railway directors, superin- 
tendents and master mecbanics, civil, mecbanical, and 
mining engineers, owners and superintendents of mines, 
millers, and macbinists, wood workers, steam users, 
steam engineers, telegrapb and electrical engineers, 
planters, etc. Leading people in tbe various brancbes 
of industry likely to be interested in tbe productions of 
American mecbanical and manufacturing skill will be 
reacbed by tbis publication. Printed at tbe low rate 
of $3 a year, it will bave by far tbe largest and most 
substantial circulation ever given in Spanisb countries 
to suob a periodical. 

We sball reserve a limited space for tbe publication 
of manufacturing announcements, for wbicb tbe terms 
will be very moderate. We need bardly say tbis op- 
portunity for advertisers to make tbeir productions 
known and tbereby increase tbeir foreign trade is a 
rare one. Advertisements intended for tbe first num- 
ber sbould be sent in witbout delay. 



t, park-in^; ft^ioo of the Blystan Fields. 
ThInmMptloatothemlMJiof hi* ordinary i.'vily routine 



in a^KMitanwn With tb* adTiee of bii pbysician, 
who had beefi called in on accotint of certain pains in 
tbe small of bis back, from wbicb be bad been suffer- 
ing. And it is mentioned in tbis connection because 
Capt. Ericsson bimself bad been speculating upon tbe 
causes of tbese symptoms, wbicb be persisted in attri- 
buting to tbe circumstance of over-exertion in bis 
youtb, particularly on one occasion wben, at tbe age of 
18, be bad lifted six bundred pounds, tbereby, as be 
tbougbt, straining tbe muscles and laying tbe founda- 
tion for bis trouble, tbougb be bad experienced no 
previous ill effect. 



EBICSSOIT'S PET8IC&L STBEITOTH. 



A. Whale Breaka a Submarine Teleeraph Cable. 

On September 9tb a fault broke out in tbe Santos- 
Santa Catbarina section of tbe Western and Brazilian 
Telegrapb Company's system of cables, but tbrougb 
wbicb signals were excbanged up to tbe moment of 
cutting by tbe repairing steamer Viking. Tbe latter, 
wbile engaged on tbe repair on October 17, picking 
up toward tbe fault in 57 fatboms, and about 70 miles 
nortb from Santa Catbarina, brougbt to tbe surface a 
monster dead wbale, measuring about 50 feet long, 
intact, witb tbe exception of tbe upper part (tbe belly), 
from wbicb all tbe skin bad been worn or eaten away, 
leaving only a small portion on tbe neck and tail ; tbe 
cable parted at tbe fault witb tbe strain put upon it 
in lifting, and tbe carcass of tbe wbale being relieved 
of tbe downward pressure, rose like a torpedo and in- 
flated like a balloon, a portion on arriving at tbe sur- 
face of tbe water bursting and creating a most offen- 
sive odor, so tbat every one was tbankful wben tbe 
cable was cut, and tbe obnoxious object drifted to lee- 
ward ; tbe tail of tbe wbale bad two complete turns 
round tbe sbank and tbree or four across tbe fiat or 
fan part. It would be interesting to know bow long 
tbis creature bad been tbus imprisoned ; from tbe ad- 
vanced stage of decomposition it must bave been tbere 
some considerable time ; its body was covered witb 
barnacles, and some even on tbe wbite part, where tbe 
skin bad disappeared. 

It is worthy of note tbat tbis cable was laid in 1874, 
and witb the exception of one repair by tbe contrac- 
tors in 1875, has never since been touched, and is as 
perfect as tbe day it was laid. 

Tbe above by Mr. Peters, of tbe Viking, is tbe 
tbird instance in wbicb whales bave broken telegrapb 
cables. Tbe first occurred in tbe Persian Gulf some 
fifteen yaars ago, and tbe second on tbe west coast 
of America, off the Peruvian coast, some seven years 
In both easesthe wbale was dead wben brought 



It is well known tbat tbe late Capt. Ericsson was of '^'"^^' ,,..., ■ ■ i ^ *„„ 

td tbs surface by tbe repairing vessel, and was entan 



robust constitution and remarkable power of endur- 
ing continuous sedentary application ; but it is not so 
well known tbat be was possessed of enormous physi- 
cal strength. Of this be vfas not vain, nor was it often 
exerted ; be husbanded bis resources witb jealous care, 
witb a view to tbeir expenditure iu useful work. In one 
or two instancAS, however, bis muscular power was dis- 
played in a startling manner. 

He was always very particular about the quality of 
both materials and workmanship, and on one occasion 
during tbe construction of an engine at Delamater's, a 
certain casting appearing to him doubtful as to sound- 
ness, be ordered it to be broken up. And possibly 
suspecting tbat blowholes might be plugged, or the 
suspected piece made to do duty in some way, he in- 
sisted on having it broken on tbe spot. Some stalwart 
workmen accordingly attacked it witb beavy two- 
banded sledges, but, failing to make an impression, 
tbey desisted at length, saying : " We will put it under 
tbe drop by and by." His quick temper rose at tbis, 
but be spoke not a word ; witb bis right band be 
snatched tbe sledge from the nearest man, and in an 
instant it whirled like a meteor before tbe eyes of the 



gled in tbe cable. Tbe supposed cause is tbat the 
cables were bung in festoons tbrougb being laid too 
tightly over uneven ground, and tbat tbe whales used 
tbem as rubbing posts to get rid of some of tbe barna- 
cles witb wbicb their bodies are often covered. A 
swish of tbe tail can easily account for tbe cable being 
twisted round the body, and tbe weight and tbe strug- 
gles of tbe animal can easily account for the break. 
We are inclined to think tbe weight of tbe dead de- 
composing body is more likely to break tbe suspended 
bight than tbe swimming strength of tbe wbale, wbicb 
compared to tbe longitudinal strength of a cable must 
be a small matter. Tbe peculiarity of tbe case off tbe 
Brazilian coast lies in the cable not being broken.— 
EUctTical Review. 



The steamer City of Paris, of the Inman line, plying 
between New York and Liverpool, is of 10,500 tons 
burden, 18,000 horse power, and has maintained a 
mean speed of 23'73 miles per hour throughout the voy- 
age of about 3,000 miles. She has 54 furnaces, and her 
boiler tubes exceed 13 miles in aggregate length. 
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Stanle7>a TbrllliDE Record of African ExpIoratloD. 

Heory M. Stanley, at the bead of bis exploration and 
relief expedition, which started up the Congo, on the 
West African coast, in March, 1887, arrived at Bago- 
moyo, near Zanzibar, on the east coast, Dec, 4, with 
Emin Pasha and his principal lieutenants and a con- 
siderable number of followers. The day following a 
serious, if not fatal, accident occurred to Euiin, who, 
being near-sighted, misjudged the height of a balcony 
in a building where he was being banqueted, and fell a 
distance of twenty feet. This seems strikingly like a 
continuance of the fatalism or providence which Stanlej- 
appears to think has been a dominant factor with him 
throughout his last expedition, as set forth in his own 
words in the following thrilling record of peril, adven- 
ture, suffering, and endurance, which comes by cable 
to the New York Herald. He says : 

First of all I am in perfect health, and feel like a 
laborer of a Saturday evening returning home with his 
week's work done, his week's wages in his pocket, and 
glad that to-morrow is the Sabbath. 

Just about three years ago, while lecturing in New 
England, a message cani "^m under the sea bidding 
me to hasten and take g. l- -ission to relieve Emin 
Pasha at Wadelai ; but, ae 
faithful pack-horses, numbj 
ends, are pilf?d on over ang 



•jle generally do with 

little trifles, odds and 

^i.ove the proper burden. 



Twenty va ous little coumlJSJions were added to the 
principal one, each requiring due care and thought. 
Well, looking back over what has been accomplished, 
I see no reason for any heart's discontent. We can say 
we shirked no task, and that good will, aided by steady 
effort, enabled us to complete every little job as well 
as circumstances permitted. 

Over and above the happyendingof ourappointed du- 
ties we have not been unfortunate in geographical dis- 
coveries. The Aruwimi is now known from its source to 
its bourne. The great Congo forest, covering as large 
an area as France and the Iberian peninsula, we can 
now certify to be an absolute fact. The Mountains of 
the Moon this time, beyond the least doubt, have been 
located, and Ruwenzori, "the Cloud King," robed in 
eternal snow, has been seen, and its flanks explored, 
and some of its shoulders ascended. Mounts Gordon 
Bennett and Mackinnon cones being but giant sentries 
warding off the approach to the inner area of " the 
Cloud King." On the southeast of the range the con- 
nection between Albert Edward Nyanza and the Albert 
Kyanza has been discovered, and the extent of the 
former lake is now known for the first time. Range 
after range of mountains has been traversed, separated 
by such tracts of pasture land as would make your 
cowboys out West mad with envy. And right under 
the burning equator we have fed on blackberries and 
bilberries and quenched our thirst with crystal water 
fresh from snow beds. We have also been able to add 
nearly 6,000 square miles of water to Victoria Nvanza. 

Our naturalist will expatiate upon the new species of 
animals, birds, and plants he has discovered. Our 
surgeon will tell what he knows of the climate and its 
amenities. It will take us all we know how to say 
what new store of knowledge has been gathered from 
this unexpected field of discoveries. I always suspected 
that in the central regions between the equatorial 
lakes something worth seeing would be found, but I 
was not prepared for such a harvest of new facts. 

This has certainly been the most extraordinary ex- 
pedition I have ever led into Africa. A veritable di- 
vinity seems to have hedged us while we journeyed. 
I say it with all reverence. It has impelled us whither 
it would, effected its own will, but nevertheless guided 
and protected us. What can you make of this, for 
instance ? August 17, 1887, all the officers of the rear 
column are united at Tambuya. They have my 
letter of instructions before them, but instead of pre- 
paring for the morrow's march, to follow otir track, 
they decided to wait at Tambuya, which decision ini- 
tiates the most awful season any community of men 
ever endured in Africa or elsewhere. The results are 
that three-quarters of their force died of slow poison. 
Their commander is murdered, and the second officer 
dies soon after of sickness and grief. Another officer 
is wasted to a skeleton and obliged to return home. 
A fourth is sent to wander aimlessly up and down the 
Congo, and the survivor is found in such a fearful 
pest hole that we dare not describe its horrors.. 

On the same date, ISO miles away, the officer of the 
day leads 333 men of the advanced column into the 
bush, loses the path and all consciousness of his where- 
abouts, and every step he takes only leads him further 
astray. His people become frantic ; his white com- 
panions, vexed and irritated by the sense of the evil 
around them, cannot devise any expedient to relieve 
him. They are surrounded by cannibals, and poison- 
tipped arrows thin their numbers. Meantime, I, in 
command of the river column, am anxiously searching 
up and down the river in four different directions; 
through forests my scouts are seeking for them, but 
not until the sixth day was I successful in finding them. 

Taking the same month and the same date in 1888, a 
year later, on August 17, I listen, horror struck, to the 
tale of the last surviving officer of the rear column at 
Banalya, and am told of nothing but death and disas 



ter, disaster and death, death and disaster. I see no- 
thing but horrible forms of men siQitten with disease, 
bloated, disfigured, and scaVred, while the scene in the 
camp, infamous for themurderof poor Barttelot barely 
four weeks before, is simply sickening. On the same 
day, 600 miles west of this camp, Jameson, worn out 
with fatigue, sickness, and sorrow, breathes his last. 

On the next day, August 18, 600 miles east, Emin 
Pasha and my officer, Jephson, are suddenly surround- 
ed by infuriated rebels, who menace them with loaded 
rifles and instant death, but fortunately they relent 
and only make them prisoners, to be delivered to the 
Mahdists. Having saved Bonny out of the jaws of 
death, we arrive a second time at Albert Nyanza, to 
find Emin Pasha and Jephson prisoners in daily ex- 
pectation of their doom. 

Jephson's own letters will describe his anxiety. Not 
until both were in my camp and the Egyptian fugi- 
tives under our protection did I begin to see that I 
was only carrying out a higher plan than mine. My 
own designs were constantly frustrated by unhappy 
circumstances. I endeavored to steer my course as di- 
rect as possible, but there was an unaccountable influ- 
ence at the helm. 

I gave as much good will to my duties as the strict- 
est honor would compel. My faith that the purity of 
my motive deserved success was firm, but I have been 
conscious that the issues of every effort were in other 
hands. Not one officer who was with me will forget 
the miseries he has endured, yet every one that started 
from his home destined to march with the advance 
column and share its wonderful adventures is here to- 
day safe, sound, and well, and the Herald correspond- 
ent may interview them to his heart's content. This 
is not due to me. Lieut. Stairs was pierced with a 
poisoned arrow like others, but others died, and he 
lives. The poisoned tip came out from under his heart 
eighteen months after he was pierced. Jephson was four 
months a prisoner, with guards with loaded rifles 
around him. That they did not murder him is not 
due to me. 

These officers have had to wade through as many as 
seventeen streams and broad expanses of mud and 
swamp in a day. They have endured a sun that 
scorched whatever it touched. A multitude of impedi- 
ments have ruffied their tempers and harassed theiif 
hours. They have been maddened with the agonies of 
fierce fevers. They have lived for months in an atmo- 
sphere that medical authority declared to be deadly^ 
Thej- have faced dangers every day, and their diet has 
been all through what legal serfs would have declared 
to be infamous and abominable, and yet they live. 

This is not due to me any more than the courage 
with which they have borne all that was imposed upon 
them by their surroundings or the cheery energy which 
they bestowed to their work, or the hopeful voices 
which rang in the ears of a deafening multitude of 
blocks, and urged the poor souls on to their goal. 

The vulgar will call it luck, unbelievers will call it 
chance, but deep down in each heart remains the feel- 
ing that of verit}- there are more things in heaven 
and earth than are dreamed of in common philosophy. 

1 must be brief. Numbers of scenes crowd the mem- 
ory. Could one but sum them into a picture, it would 
have a grand interest. The uncomplaining heroism 
of our dark followers, the brave manhood latent in 
such uncouth disguise, the tenderness we have seen 
issuing from nameless entities, the great love animat- 
ing the ignoble, the sacrifice made by the unfortunate 
for one more unfortunate, the reverence we have noted 
in barbarians, who, even as ourselves, were inspired 
with nobleness and incentives to duty — of all these we 
could speak if v^e would, but I leave that to the 
Herald correspondent, who, if he has eyes to see, will 
see much for himself, and who, with his gifts of com- 
position, may present a very taking outline of what 
bas been done, and is now near ending, thanks be to 
God for ever and ever ! 

Tours faithfully, 

Henry M. Stanley. 



House BuildluGT at the West. 

Building, of course, is active in the new and growing 
West ; but what is equally important and pleasant in 
point is the fact that more and more attention is paid 
to architectural excellence and requirements. Superior 
architects are becoming numerous and are universally 
employed before constructions of any importance are 
commenced. The literature, too, of architecture is a 
very well established feature of the day. As the best 
periodical in the line, the Architect and Builder edition 
of the Scientific American may be mentioned. It 
is published monthly by Messrs. Munn Sc Co., the noted 
patent solicitors. No. 361 Broadway, New Tork. Price, 
13.50 a year. 

It is a beautifully illustrated serial of large size, 
magazine shape, and treats of the subject in all the re- 
spects of design, ornament, cost, and economy. The 
perusal of its pages affords a rich treat of abundant 
profit to any one the least concerned with or interested 
in building. 

As an educator of the laity and a source of hiats and 
suggestions to the professional it is without an equal. 



While small and medium sized structures receive pro- 
fuse attention, larger ones are likewise elaborated in 
plain and detail. 

In each number, also, a double page is devoted to 
handsome houses already built. The illustrations are 
printed in colors, showing how the finished erections 
appear appropriately painted. — The Dubuque Ti'ade 

Journal. 

< I ■ ) ^ 

Captain Robert B. Forbes, 

Captain Robert B. Forbes, one of the last of the old 
merchant princes of Boston, died at his residence in 
Milton, Mass., November 23. No man has been more 
closely allied and identified with the shipping interests 
of the whole country than he. He took great interest 
in everything relating to the sea, and introduced many 
improvements in the construction and equipment of 
vessels of all classes. 

Captain Forbes was born at Jamaica Plains, Mass., 
on September 18, 1804, and on January 17, 1811, his 
mother, his brother Thomas F., and himself embarked 
at Boston on board of the schooner Midas, bound for 
Marseilles, to join his father. Off the port the schooner 
was captured by a British frigate, which sent her to 
Fort Mahon. After considerable delay Mrs. Forbes 
and her boys reached France. Here the boys were sent 
to school. The master was as ignorant of English as 
they were of French, yet by close attention and the 
use of a French and English dictionary the boys soon 
acquired a sufficient knowledge of French to pursue 
their studies. On the 13th of May, 1813, Mr. and Mrs. 
Forbes and their boys embarked at Bordeaux on 
board the American schooner Orders in Council, bound 
for Boston. Shortly after leaving this port the schooner 
was attacked by a British cutter, which she beat off 
after an hour's fight, but was captured soon after by 
the frigate Pomone and taken to Lisbon. The Forbes 
family embarked in another vessel, and were again 
captnred, but finally reached Newport, R. I., in the 
ship Ledd. 

At the age of thirteen years, Robert B. Forbes went 
to sea before the mast in the ship Canton, packet, 
bound for China. When sixteen years old he was third 
mate ; at twenty he was captain ; at twenty -six he 
owned a ship and commanded her ; at twenty-eight he 
left the sea ; and at thirty-six he was at the head of the 
largest American house in China, and a man of fortune. 
His father was dead and his brother Thomas was 
drowned at Canton. He provided liberally for his 
mother and his younger brother, J. M. Forbes. Dur- 
ing his seafaring career be traded between China, the 
United States, Europe, California, and South America, 
and was eminently succenful in all his voyages. In 
1847 Captain Forbes commanded the United States 
sloop-of-war Jamestown, laden with provisions for the 
starving poor in Ireland, and made the voyage from 
Boston to Cork and back in forty-nine days, and then 
helped to load the frigate Macedonian on the same er- 
rand of mercy. During the war of the rebellion be was 
employed by the government to inspect the buildingof 
several gunboats, and had built for himself the frigate 
Metea, 1,500 tons, to cruise in search of the vessels 
which were preying upon American ships. In all he 
built about seventy sail. He took a great interest in 
everything connected with seamen, so much so that he 
was called the " Howard of the Sea." He did much 
and wrote much about the best means of saving life in 
cases of disaster. In 1883 he published his " Personal 
Reminiscences," a model of condensed writing. At the 
age of thirty years he was married to Miss Rosa Green 
Smith, who died on the eighty-flrst anniversary of his 
birth. He had by her two sons, Robert Band and 
John Murray Forbes, and two daughters. Captain 
Forbes was a liberal supporter of every benevolent in- 
stitution for seamen and soldiers. He was almost wor- 
shiped by the boys of Milton, for he made for them 
with his own hands over one hundred models of sail 
and row boats. 

Captain Forbes was for many years a contributor to 
the Scientific American. His writings are marked 
by clearness of expression and the practicability of his 
views. Probably his very last contribution to the press 
was the article which we give this week on another 
page. It was written for the Scientific American 
at Milton on October 26 last, and contains excellent 
suggestions relating to the need for fresh water basins 
at our navy yards. 

■•<»>»■ 

American lilctattaonses. 

The Lighthouse Board has submitted its report for 
the fiscal year ending June 30. 1889, to the Secretary of 
the Treasury. At the close of the year there were 
under control, of the board 1,021 lighthouses and lighted 
beacons, 1.328 lights on Western rivers, and 4,284 buoys 
of various kinds. In the maintenance of these there 
are employed 1,934 light keepers and a noiiiber of 
miscellaneous employes. 

The estimates for the ensuing year are $3,576,700. 
The estimates for special appropriations aggregate 
13,290,650. The deficiency estimate is $211,496. 

The board reports that the effort to light Gedney 
Channel, New York Bay, hy electric lights, has been 
successful thus far. 
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A POCKET TICKET CASE. 

The accompanying illustration represents a simple 

and convenient pocket case or receptacle for carrying 

street car, ferry, stage, and other tickets. It has been 

patented by Mr. Prank I. Hart, of No. l&l Ea»t One 

Hundred and 
Twenty-third St., 
New York City. 
Pig. 1 shows the 
device in use. Pig 
2 being a sectional 
view, and Pig. 3 
showing the case 
open for the re- 
ception of tickets. 
The body section 
of the case is in 
the form of a box 
with a central 
opening in its top, 
and a transverse 
slot at one end, of 
sufficient width 
for a tickfit to be 
passed through, while the cover section is a flanged 
plate hinged to one end or side of the bottom, its 
flanges engaging with the inner or outer faces of the 
body section, or the cover may be held closed by any 
approved form of clasp. A spring is secured to the inner 
face of the cover, as shown in Pigs. 2 and 3, whereby 
the tickets are pressed upward to the top of the case,in 
position to be passed singly out through the slot by a 
slight pressnre of the thumb or finger upon the upper- 
most ticket through the opening in the top of the case. 
♦ < « ■ ♦ 

AN lUFBOTED SEES DKILL AND FEBTILIZEB 
SISTBIBUTEB. 
The accompanyine illustration represents a simple 
form of drill specially adapted for sowing all kindx of 
garden seeds in rows and for distributing fertilizer. It 
has been patented by Mr. William H. (renung, of 
Madison, Ohio. The main frame has a top plate, in 



disk pivoted to the top plate and extending under part 
of the bottom of the hopper, the disk having nine dif- 
ferent openings of varying sizes, any one of which 
can be brought to register with the aperture in the 
bottom of the hopper and the top plate, to govern 
the amount of seed passing down the spout. Near the 
lower end of the hopper is a feed wheel, operated by a 
sprocket chain, from the front driving shaft, whereby 
the seed in the hopper is kept from clogging in 
its passage to the spout. Markers are attached to 
the rods which extend from each side of the frame, 
to mark the position of the next following row on each 
side of the machine, and either one or both of the 
markers can be held out of contact with the ground by 
means of cords passing through eyes on the under side 
of the handles. A considerable number of these ma- 
chines is already in use, and they are said to prove 
highly satisfactory. 



HABT'S TICKET CASE. 




OENUNO'S "IBON KINO" SEES DBILL AND FEBTIL- 
IZEB DISTBIBUTEB. 

the middle of which, to the rear, is held a seed hopper 
having on its bottom a flange resting on the top plate, 
the flange having a downwardly extending lug passing 
through an aperture in the top plate. The rear part 
of the flange has a straight side, against which works 
an eccentric cam pivoted to the top plate, whereby 
the hopper is locked in position on the top plate. Por 
distributing fertilizer a larger hopper is employed, 
either being readily locked in place by means of the 
eccentric cam. In the bottom of the hopper is an ap- 
erture, registering with one in the top plate, whereby 
the seed passes to the discharge spout, in front of the 
lower end of which is held a vertically adjustable plow 
or runner adapted to form a V-shaped furrow for the 
seed or fertilizer. On the spout is also pivoted a 
rearwardly extending forked arm, on which are 
hefd covering disks adapted to close the furrow 
after the seed or fertilizer has been dropped. The 
amount of seed or fertilizer delivered is regulated by a 




WILSON'S CAB DUUriNQ DEVICE. 



Vllllzlug Niagara Falls. 

The town of Niagara Palls, Ont., has in course of 
construction a new system of water works. The work 
is interesting from the fact that a greater part of it is 
being done near the brink of the Horseshoe falls. A 
tunnel 125 feet long, 6 by 7 feet in size, the mouth of 
which is 35 feet below the brink of the precipice, and 
which has now reached a depth through solid lime- 
stone rock of about 50 feet, is being made to serve as a 
tail race from the wheel house to the pump house. 
These buildings will stand just beyond the Table Rock 
House. The necessary water to operate the works 
will come to the wheel house through a wooden tube 6 
by 8 feet in size, and about 600 feet long. A shaft is 
being sunk through the rock to allow of the discharge 
of the volume of water coming through the tube on 
to the water wheel and into the tail race or tunnel. At 
the upper end of the wooden tube will be an open cut 
12 feet wide and 11 feet deep, extending about 150 feet 
outward toward the northern end of Cedar Island, 
where the water is deep. Outside or inside the wooden 
tube will be placed a 14 inch pipe, the end of which 
will extend some few feet beyond the mouth of the 
open cut near Cedar Island, and through this pipe will 
come the water that will be furnishedi throughout the 
town for general use. Work on the tunnel is carried 
on night and day. The works are expected to be in 
operation by June next. 

— — * < ■ I ^ — 

Removal of moles. 

In a recent number of the Practitionei' Dr. Jamison 
writes on the use of sodium ethylate in removing hairy 
moles on the face. He operated in this way. The 
hairs were cut off as closely as possible with a very 
fine pair of scissors, and the mole was then painted 
over with sodium ethylate, a fine glass rod being used. 
When the mole had a varnished look the ethylate was 
gently rubbed in with the glass rod, to make it pene- 
trate more deeply into the hair follicles. The mole 
had quite a black look when the operation was over. 
A hard crust formed over it, which was nearly three 
weeks in becoming detached. When it came off the 
hairs were seen to be destroyed, and the surface of the 
mole had a smooth, somewhat cicatricial appearance, 
of a much lighter color than before ; and this favor- 
able condition continued until the mark was scarcely 
noticeable. 

m t t 1 m 

AN lUFBOVED CAB DUMPING DEVICE. 

A device to facilitate the dumping of four-wheeled 
cars, used to transport ore, coal, sand, earth, etc., 
whereby the cars may be automatically discharged of 
their contents at the edge of an embankment or the end 
of the track, is illustrated herewith, and has been pa- 
tented by Mr. Charles P. Wilson. The body of the car 
is hinged to the terminal sloped ends of the car frame, 
the point of connection being such that, when loaded, 
the car body will be retained upon the frame by gravity, 
but the center of gravity is sufficiently near the hinge 
to readily permit of the tripping of the body over the 
sloped ends of the frame, by the sudden arrest of a for- 
ward motion in that direction. Near the edge of the 
embaukmentor other point where the load is to be 
discharged, a bracket stand is secured upon one of the 
cross ties, midway between the rails, and a bell crank 
lever is pivoted to rock upon a shaft supported by the 
bracket, its limbs being at right angles to each other, 
as shown in the small view. The limbs of the lever are 
of such length that they will project above theaxlesof 
the car, the outer limb being straight and the inner 
one having a right-angled projection. As the car 
moves toward the point of discharge, its front axle 
abuts against the vertical limb of the bell crank lever, 
when in the position shown in the small view, the fur- 
ther movement of the car rocking the lever to elevate 
its prostrate limb between the front and rear axles, and 
cause the right-angled projection of the latter limb to 
hook above the rear axle of the car, thus suddenly ar- 
resting the car and dumping the load. The backward 
movement of the car restores the tripping lever to its 
original position, ready to engage the next loaded 
car. 

Por further information relative to this invention 
address Mr. R. C. Macy, Breckenridge, Col. 



lUPBOVED DEVICE FOB SANDING BAILBOAD TBACKS. 
An attachment especially adapted for street cars, 
enabling the driver to conveniently sand the rail in 
front of the wheel whenever desired, and prtvent clog- 
ging of the sand in the discharge spout of the sand 
box, is illustrated herewith, and has been patented by 
Mr. John W. Bates, of No. 31 Willoughby Street. 
Brooklyn, N. Y. The sand box is located under the 
seal, of the car, and on the lower end of the spout lead- 
ing therefrom a valve is hinged in an inclined position. 
The valve is pivotally connected with one end of a rod 
which passes upward and horizontally through a bar- 
rel, in which a coiled spring is secured to the rod, as 




BATES' SANDING ATTACHMENT FOB CABS. 

shown in the small figure. The rod extends outwardly 
under the car platform, where it is pivotally connected 
with one arm of a bell crank lever, the other arm of 
which is connected with a short rod passing upward 
through the bottom of the platform, and having on 
its upper end a knob adapted to be pressed upon by 
the foot of the driver. When the driver presses on 
this knob, the valve rod is operated through the bell 
crank lever, and against the tension of the spring in 
the barrel through which the rod passes, to open the 
valve at the bottom of the spout, the spring operating 
to close the valve when the pressure on the knob is re- 
moved. In order to prevent clogging of the sand in 
the spout, an upwardly extending crooked agitating 
rod is connected with the inner face of the valve, to 
agitate the sand as the valve is opened and closed. 



AN UNLOADING ATTACHUENT FOB CABS. 
The accompanying illustration represents a recently 
patented device to facilitate the unloading of coal and 
other cars, when the material to be unloaded is of such 
a nature that a shovel cannot be readily inserted 
until a portion of it has been removed by the hands of 
the laborer, to expose the floor of the car body. It 
consists of a shoveling plate, or guide rest, made of 
sheet metal, bent upon itself along its upper edge to 
form a hollow half hinge, as shown in Pig. 1, a hinge 
rod passing through the half hinge having its bear- 
ings in the sides of the car body, as shown in the sec- 
tional view, Pig. 2. The same kind of a shoveling 




HABSHMAN'S UNLOADING ATTACHMENT FOB CABS. 

board can be used on covered box cars for unloading 
ear corn, potatoes, coke, etc., the bottom of the car 
being filled at the ends first, by turning up the shov- 
eling board, afterward turning it down to rest upon 
the car floor, when the remainder of the load is added. 
In applying such a shoveling board to a grain door, 
the board should be made to run from one end of the 
door to the other, the board being turned up out of 
the way when the door is to be pushed to one side. 

Por further information relative to this invention 
address the inventor Mr. J. 8. Harshman, Harshman, O. 
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THE BEAVEB <CASTOS FIBEB). 

Among the rodents there in not another creature 
about which there have been so many fabulous stories 
as there have been about the beaver. The accounts 
of his skill in building, specially, are exaggerated, and 
recent researches have furnished the first satisfactory 
accounts of his habits. 

In regard to the present distribution of the beaver 
in Europe, the greatest numbers of them are found in 
Poland, Russia, Sweden, and Norway, although isolat- 
ed specimens are encountered on the Danube, Moselle, 
Weser, and other rivers of Central Europe. Formerly 
they must have been very numerous in Germany and 
the neighboring countries, for the names of many rivers 
and places indicate their presence. Thus, for exam- 
ple, the " Bohrfluss " in Silesia has, doubtless, derived 
its name from the Flemish word " bohr " (beaver), and 
the name of the imperial castle '' Babelsberg " can be 
traced to the same source, " babel " meaning the name 
as " biber " (beaver.) The greatest numbers of these 
rodents are now found, however, in Alaska, which ex- 
ports 30,000 skins annually. The darkest skins are 
considered the most valuable, the prices of such.ones 
ranging from |12 to |14 



pressed, snout blunt, neck short, back arched, and his 
eyes are rather small. His small ears project very little 
from the fur, and can be laid down flat, so as to nearly 
close the ear openings. The incisors are extraordi- 
narily strong, and project; and besides these, each jaw 
is provided with four molars. His legs are short and 
muscular. Each foot hasfive toes, and the hind feet are 
webbed. Both the male and female are provided with 
castoreum-secreting glands. In trade 'there is a dis- 
tinction made between the Siberian and American cas- 
toreum, the former being considered the most valuable. 

A half .ounce of this salve-like mass costs from $20 
to $W4. It is used in medicine as an anti-spasmodic. 

Each litter consists of from two to four young ones, 
which are weaned when about four weeks old. In 
less than two months they have gained sufficient 
strength to be able to follow the mother about. At 
the end of a year the young beavers are fully grown. — 
lUustrirte Zeitunf. 



where it burns, and the sulphurous acid produced 
passes with that derived from the pyrites directly into 
the vitriol chambers. It is calculated that about 75 
per cent of the total sulphur present in the alkali waste 
is thus recovered. 

The Newcastle Chemical Works Company, through 
the enterprise of Messrs. Allhusen, will shortly have 
the largest plant at present made for the process, and 
will be able to convert the whole of their waste into 
marketable sulphur. The sulphuric acid used on these 
works is all derived from pyrites smalls, containing 
about 50 per cent of sulphur, and about 30,000 tons of 
pyrites are burnt annually to produce sufficient acid to 
decompose the 50,000 tons of salt which the company re- 
quire per annum. This quantity of acid will therefore 
give 15,000 tons of total sulphur at present ^ost in the 
waste, and which the new plant is meant to recover, or, 
assuming that two-thirds only is recoverable, will mean 
a yield of 10,000 tons of sulphur per annum. The kilns 
for generating the carbonic acid required to effect the 
decomposition of the waste are of special construction, 
being built on the Dietz system, and fired with cin- 
ders and refuse coal from the other parts of the works. 
These works at present can produce annually about 
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Our cut shows a female with Ler young at home. On 
the farther bank we see the male, peeling and piling 
up pieces of wood, which furnishes the principal ma- 
terial for their so-called " lodges." These lodges are 
made of branches and sticks thrown together in con- 
fusion and cemented together by quantities of sand 
and mud. The beavers fell their building material 
by means of their very strong teeth ; they bite right 
through inch thick sticks, while the stems of larger 
growth they cut down by gnawing around them. 
When felled, the trees are first robbed of their 
branches, then cut up, and the pieces used in building. 
The bark, which is their favorite food, is eaten at 
once, or stored away. 

When completed, a lodge looks like an arched oven, 
and contains room for storing their winter food, be- 
sides the space in which they sleep. The beavers 
work incessantly on th^ir dwellings, enlarging and 
improving them, carrying in provisions, etc., until the 
frost puts a stop to this industry. They erect these 
skillful structures only when living in large compa- 
nies. Individuals living by themselves dig tunnels, 
which begin below the water level and end at a dis- 
tance from the bank. 

The beaver is one of the largest rodents. A full-grown 
male measures from 2;^ to 3 feet in Iengt\i, and weighs 
from 40 to 50 pounds. His tail has a scale-like cover- 
ing, his body is rather plump, his head broad and com- 



TH£ BEAVEB (CASTOE FIBER). 

phur recovery process of Mr. Chance is now at work, 
and to the Newcastle Chemical Works Company, 
where plant to the value of £60,000 is now being erecte.l 
for the same purpose. At the Friar's Ooose Works the 
plant is capable of treating about one-third of the 
total waste produced at the company's works, and roll 
brimstone and " flowers of sulphur " are now among 
their salable products. It will be recollected that the 
new process is based on the fact that carbonic acid gas 
decomposes the calcium sulphide of the waste in pres- 
ence of water, first into carbonate of lime and calcium 
sulphydrate, and finally reacts with the latter, forming 
a second quantity of carbonate of lime and sulphuret- 
ed hydrogen gas. The plant is so arranged that the 
process is a continuous one, the carbonic acid being 
led under a pressure of 40 pounds into large tanks con- 
taining the alkali waste arranged in series at such a 
rate that at the end of the series pure sulphureted 
hydrogen gas is evolved and collected in gas holders. 
The operator is able to introduce the carbonic acid into 
any of the tanks by turning valves, and the gas which 
issues from the different tanks is tested from time to 
time by burning in a Bunsen burner, go that only a 
gas rich in sulphureted hydrogen is allowed to enter 
the gas holders. At the Friar's Goose Works, only 
part of the sulphureted hydrogen produced iu this 
way is converted into sulphur'in the Claus kilns. The 
remainder is introduced direc^yinto the pyrites kilns, 



18,000 tons of bleaching powder and 20,000 tons of 60 
per cent caustic soda. The salt used is obtained from 
the company's salt works at Cow pen Marsh, South 
Durham, where extensive beds of rock salt exist at a 
depth of 1,000 to 1 ,300 feet. In addition to the new plant, 
the visitors had an opportunity of visiting the old 
works, and were shown the manufacture of 77 per cent 
caustic soda, which is replacing the cruder forms of 
the article in paper making and in other industries, 
which can be morn economically worked with a strong 
and pure lye derived from a high strength caustic. 



Niter Deposita. 

Caves containing deposits of earth with from 4 to 30 
per cent of calcium nitrate and 5 to 60 per cent of 
calcium phosphate are common in Venezuela, not only 
in the littoral mountain chains, but alsoontheflanksof 
the Cordillera of the Andes. In these deposits are em- 
bedded remains of mammalian bones, preserving their 
form, but so friable as to fall to powder when they are 
extracted. They consist solely of calcium phosphate ; 
the gelatin has been nitrified and dissolved out, and 
the calcium carbonate of the bonebas been used up in 
neutralizing the nitric acid produced. The nitric 
ferment is found iuabundancetbronghont the deposits 
in a very well developed form. Some of these deposits 
are 10 meters thick. —/owr. 8oc. Chem. Ind. 
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THX H£W CEICAflO WATER WOBES. 

(Continued from first page.) 
loD. The lake water, however, is remarkable for its 
Kood qualitj*. It contains ooly 8 grains of total solids 
to the gallon, approximating in purity to distilled 
water. 

Although this original water works had an excellent 
record, supplying water continuously for many years, 
under pressure limited by a stand pipe 130 feet high, 
being interrupted only for a few days during the great 
fire of 1871, the increase in population of the city has 
excited apprehensions as to its sufficiency, and new 
water works, on a greatly increased scale, are now in 
process of oonstraction. We illustrate these operations, 
and the views show our readers what is really one of 
the great engineering wprks of the day. 

The general design of the. new works provides for a 
tunnel which is to extend under the lake for four miles 
easterly from Park Row. This is to be about double 
the length of the old tunnel. Under the city iproper 
two miles of tunnel are constructed, so as to connect 
two new pumping works, one for the south and the 
other for the west division of the city. The old system 
of tunnels and pumping works for the north division 
of the city will be brought into connection, by means of 
the tunnel under thecity, with the new system, so that 
old and new tunnels and water works will all be con- 
nected and be susceptible of working together. The 
original intention was to have built a tunnel of 96 
inches internal diameter. Upon investigation, it was 
found that the ground under the lake was not adapted 
for so large a structure. A stratum of bowlder clay, 
suitable for tunneling, was found beneath the lake, 
but was both overlaid and underlaid by strata of dan- 
gerous or unreliable character. The clay layer was 
too shallow to receive an 8 foot tunnel, so it was 
decided to construct two 72 inch tunnels parallel with 
each other, and situated about 50 feet apart. 

The work within the city limits was constructed from 
three shafts, located at proper intervals, and these two 
miles are now complete. As regards the lake tannel, 
about three^qtKkirters of a mile are now finished, 
leaving a little dVtl^ three miles still to be built. 

The work under the lake is being constructed from 
four shafts, the first one being situated on the shore at 
the foot of Park Row. The depth at which the tunnels 
are built varies from 75 feet to 110 feet below the city 
datum. The lake shafts are three in number. The 
first is located one-half mile from shore. A pumping 
station was necessary at tbis.point during the ooostrnc- 
tion, in order to keep the works drained, owing to the 
grade. From the standpoint of the city's uses it is fore- 
seen that this might be used for temporary supply if 
the completion of the terminal crib and connections 
was from any cause delayed. It is also possible that 
this shaft may ultimately be connected with the South 
Side water works by an independent tunnel, in order to 
be need as an intake for a high pressure water service 
to run elevators and machinery. The other lake shafts 
are two and a half miles and four miles from shore. 
The two and a half mile shaft is a structural one only. 
All the permanent shafts are heavy cast iron cylinders, 
built in sections, protected by hollow cribs or caissons. 

The caissons for the first two shafts in the lake are 
built of 12 X 12 timbers, bolted together by 1!^ inch 
dri ft bolts. Taking as an example the two and a half 
mile caiisson illastrated in one of our views, it repre- 
sents two concentric pentagons, with their parallel 
walls twenty feet apart, providint; an inner cl<>ar space 
of about 26 feet in diameter, the outer diameter being 
72 feet 6 inches. The almost annular space between 
the two pentagons is filled with lieavy rock, which 
rests upon the floor or bottom of the structure, which 
is made quite water tight. This floor extends over 
the area between the two pentagons, leaving the center 
well free. The pentagonal shape of the caisson affords 
a good place for vessels to lie at, each side being 47 feet 
6 inches in length. The shaft descends 
through the center of this structure. The 
half mile shaft is of similar construction, 
and is the one which it is proposed to adopt 
as part of the water supply ; it is further 
protected by a breakwater run out from 
shore. But the work of greatest magnitude 
is the four mile permanent caisson. It rep- 
resents, in general terms, an annulus or ring 
of combined steel, timber, granite, and con- 
crete, 125 feet in external diameter at the 
base, 118 at city datum when in position, 
70 feet in internal diameter, and 63 feet in 
height. The bottom course is of timber. A 
grillage of solid white pine timbers, 12 by 12 
inches each, was built up in the shape of a 
ring, 13 feet ia depth, 136 feet in external 
diameter at the base, 123 feet at the top, and 70 feet 
in internal diameter. 

Drift bolts, 1}4 inches in diameter, 2 feet long, and 
spaced not over 6 feet apart, are used to secure the 
members of this enormous mass of timber ; inside and 
out it is planked with double vertical courses of 6 inch 
plank, the outer course being of white oak, Shoe 
ooones of timber, 34 inches deep, runaroaad ite bottom, 
oateide and IniMe, and two 18 inota cooraes ol timber 



were specified to floor the bottom of tb well. Upon 
the top of this ring-shaped structure are based two 
cylinders of steel plate % of an inch thick. The inner 
cylinder, 70 feet in diameter, rises vertically from 
around the inner wall of the grillage. The outer cylin- 
der rises from the outside of the grillage with a slight 
batter inward ; 34 radial bulkheads connect the two 
steel cylinders. The cylinders and bulkheadsare bolted 
down to the titnbers, some courses of bolts running 
through the entire 13 feet of timber and 2 feet of shoe 
courses. Through the timber six ports, 5 feet square, 
provided with gates and fish screens, are carried for 
the admission of water. The immense mass, owing to 
the timber and the air space, as it was built absolutely 
water tight, possessed considerable buoyancy, and 
floated on the water after launching and completion. 
The best quality of concrete, with large stones em- 
bedded in it, was then filled into the hollow annulus 
between the iron plates until it was sunk well down 
into the water, in order to do as much of the work as 
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CHICAGO WATER W0SES-CAIS80N SECTION. 

possible near the shore. It was then towed out to its 
place and more concrete added until it sank and rested 
upon the bottom of the lake, at this point 43 feet deep. 
The concrete was then filled up to the level of the top of 
the steel work. About 34,000 tons of concrete were used 
for this operation. This brought the upper line of steel 
within a few feet of the water or city datum plane. 
Two walls of granite, circular and concentric, were 
then carried up 8 feet above the iron plates, and the 
space between them is filled in solid. Upon this foun- 
dation a lighthouse is to be established to warn vessels 
of the proximity of the caisson. 

Within the caisson is the 70 foot well formed by it, 
floored with 8 feet of concrete. Here the main inlet 
shaft is situated, leading to the tunnel. It is a cast 
iron pipe 10 feet in diameter and 2J^ inches thick, 
made ijQ sections joined by bolts passing through inter- 
nal flanges with calked lead- joints. Nearitstop two 
gates, 5X6 feet, are provided for the admission of 
water. The object of making so massive a structure is 
to secure it against disturbance from storms and to 
avoid the necessity of building around it a break- 
water, which, as already stated, was found necessary 
in the case of the intake of the original water works. 

These works were put under contract by the city 
of Chicago with Mr. Andrew Onderdonk, New York, 
about two years ago. Since that period the work has 
progressed night and day uninterruptedly, and in two 
years more it is believed the work will be completed. 
The end caisson was built under the direct charge of 
General Charles Fitzsimmons, of Chicago. In many 
respects the work is unequaled by anything of the 
kind ever undertaken. The oew pumping stations 
will, of course, be constructed of the most advanced 
type, and we illustrate jn elevation one of the build- 
ings which it is proposed to ereg^ for such v^pe. 

Whether the International Fair of 1893- be held in 
New York or Chicago, it is fair to assume that the new 
works here described will be one of the important ob- 
jects for th6 inspection of visitors to America. 



A FEAT IN PHOTOORAPET. 
Trotting horses, leaping acrobats, running hounds, 
even a locomotive at full speed, have proved compara- 
tively easy subjects for instantaneous photography, 



the best mere streaks, not in any way resembling the 
projectile. This failure to procure a sharp impression 
is shown by the photograph itself to be due to lack of 
shutter speed. 

A recent invention, to which we alluded a short time 
since in an article on " The Tachyscope," has appar- 
ently obviated this difficulty, so that it can no longer 
be said to be impossible to secure a recognizable pic- 
ture of a flying projectile. 

Last year Mr. Ottamar Anschuetz, of Lissa, Prassia, 
tried some very interesting experiments at Qruson, 
near Magdeburg in Germany, which demonstrate the 
practicability of photographing a flying bullet by 
daylight. Mr. Anschuetz constructed a small camera 
of great strength, in which he arranged a shutter of his 
own invention, which in this case was operated by an 
eight hundred pound weight. The shutter is arranged 
immediately in front of the sensitive plate, and con- 
sists simply of a curtain having a narrow slit as long 
as the plate, the width of the slit being variable. This 
slitted curtain passes over the entire face of the sensi- 
tive plate, exposing successive portions thereof to the 
action of the light. This arrangement insures a brief 
exposure of all portions of the image of the moving 
figure, thereby producing an extremely sharp nega- 
tive. The slit in the shutter during this experiment 
was adjusted to a width of 0002 of an inch. 

Fig. 1 of our engraving represents the photograph in 
its actual size. Fig. 2 shows the photograph enlarged. 
In the field of the camera, which covered a space of 46 
feet, Mr. Ans^chuetz drew a canvas curtain, and at 
every 13^ feet suspended a projectile IS inches longr 
for comparison with a projectile of the same kind to be 
fired from a cannon. At a distance of 200 feet a wire 
netting was placed, which was connected electrically 
with Anschuetz's drop shutter. The projectile passed 
through the wire netting at a velocity of 1,812 feet per 
second, and its image was caught on the sensitve pjate 
after having sped along the canvas curtain a distance 
of 43 feet. The shutter passed over the plate in the 
short space of 75-1,000,000 of a second. The numbers 
marked on the canvas indicate the distance in meters. 
The projectile shown below the space between the 10th 
and I2th meters is one of those suspended for compari- 
son ; the other shown above the 13th meter is the one 
photographed in its flight. 

The photograph we reproduce wa« furnished us by 
the United States Photograph Supply Company, of 
No. 3 East 14th Street, New York City, who reprasent 
Mr. AnSchnetz in this feotintry. 




PHOTOOBAPE OP FLTIN6 FBOXECTILE. 

but certain other moving objects have severely tested 
the skill of the photographer as well as the capacity of 
the apparatus employed. 

Perhaps the most difficult feat yet attempted in the 
tine of photography is that of catching an impression 
of a bullet or cannon ball as it flies across the field of 
the camera. This has been accomplisbed with vary- 
ing degrees of sueo^a^, bat moat of the specimens of 
this class of work Utberto produced bave been at 



A New Antiaeptle. 

Under this title a paper was read before the Medical 
Society of London, on November 4, by Sir Joseph Lister. 
The antiseptic is the double cyanide of mercury and 
zinc, and is prepared as follows : 

A soluble double cyanide of mercury and potaseium 
is dissolved, and to it a soluble salt of zinc is added; 
the precipitate formed is the double cyanide, which 
should be well washed with water to free it from any 
soluble cyanides, as they cause irritation and suppura- 
tion if placed on a wound in the shape of gauze. 

One in 2,000 of double cyanide keeps blood serum 
and corpuscles from putrefaction, but if the wound has 
developed bacteria a much stronger solution or powder 
or gauze must be used. In other words, the double 
cyanide has a strong inhibitory but a weak germicidal 
power. Qauze is prepared in the following way : The 
double cyanide is triturated with starch, and water is 
added to this, the result being a somewhat leather-like 
mass. The water is strained off, and to the mixture 
of double cyanide and starch sulphate of potassium is 
added. This enables the mixture to be easily powder- 
ed, and, when it is dry, it is a fine white powder. In 
order to fix this powder on gauze, 3 per cent or 5 per 
cent of it is suspended in a 1 in 4,000 solution of mer- 
curic chloride, when, by the agency of the starch, it 
sticks so firmly that it cannot be washed 
off except with difficulty. 

Sir Joseph Lister said that the dressings 
should be used moist, and he had a little 
contrivance which he employed to show the 
surgeons present how they might prepare 
the gauze themselves, as he had made it a 
point that the gauze should be made as 
required. The exact composition of the 
double cyanide i<i uncertain, and is being 
investigate in the Pharmaceutical Research 
Laboratory, 

< < ■ > » 

The TaUeiit Ctalmnej' "Set. 

The Clark Thread Company's chimney, at 
East Newark, N. J., which was illustrated in 
these columns not long ago, and claimed to 
be the tallest chimney in this country, has beea sup- 
planted by a smokestack just finished at Fall Blver, 
Mass., which is 840 feet high above the granite b^ieand 
30 feet square at the bottom. The shaft was built on 
the grounds of the Fall River Iron -Works, and is, 
without doubt, the tallest smokestack in America 

The tallest finished chimney in the world is at Paislex, 
Scotland, and is over 500 feet high. Fall River's new 
chimney will farnisb draught for Xoar new factories. 
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Correspondence. 



Freith Water Basins for Navy ITards. 

To the Editor of the Scientific American : 

In your paper of this date, page 256, I find some in- 
teresting suggestions on the subject of the improve- 
mentof the New York navy yard, and especially in 
regard to a fresh water basin in which to put iron or 
steel ships when out of commission, and so prevent 
the rapid deterioration of the plates. 

Several years ago I suggested that every navy yard 
should have what I termed " storage basins," large 
. enough to contain one. or perhaps two, ironclads. 
My idea was and is to have the basins supplied with 
fresh water, when any water was needed, from the city 
water mains, but generally the basins were to be kept 
dry, so that the bottoms of the ships could be attended 
to. To haul up iron or steel ships in salt water has 
always seemed to me to be very much like committing 
suicide. I think that basins or stalls to contain not 
over two ships at a time would be better than to have 
one large basin for what your correspondent calls " our 
gallant navy." If my plan should find favor, com- 
paratively little water would be required, and it could 
be procured from the public works. Salt water and 
high tide are good enough to carry the ship into her 
dock, block her up and let the water run out, close the 
gate and wash out with fresh water, dry the ship thor- 
oughly inside and out, paint her and let her stand all 
ready for duty. Each of our yards would probably re- 
quire three basins each to store two ships. All that is 
needed will be time and money. R. B. Forbes. 

Milton, Mass., October 26, 1889. 



Stopping Vibrations Gansed br Falllngr Water. 

That portion of our space which we are able to de- 
vote to auswering the inquiries of our friends who write 
us, asking questions upon almost every conceivable 
topic, is far from adequate, and we have to supplement 
it by sending many more answers by mail than we print 
in the paper. The following correspondence covers an 
instance of this kind, such as it is pleasant to record, 
where our answer exactly fitted a special case, although 
it was of a kind not likely to occur frequently : 

, N. H., Oct. 19. 1889. 

To the Editor of the Scitntfiic Ameritaa: 

We have jiiflt let the water over a new dam, with a perpendicular face 
ot 16 feet, falling on to an apron 4 feet under water ; lenf^tb, l^O^ftset. One 
end huge close to a etone abutment, opposite end ie o|>en,eo one could 
walk in. Water etrikee between 5 and 6 feet from baee of dam. Sbeet 
of water wavere or flatters, sounding eometbing Jike rbe exbanet of a high 
presBure eteam engine rnnning at medium Bp»ed. Tbe vibration ie f eit for 
a mile around, more on tbe bigb gronnd, and eufficient to annoy tbe in* 
babltante. It moveuiooee windows and doore, aleo diebee. Pleaee ex- 
plain cauee and remedy. 

[Seplv,—The vibration of tbe ebeet of water flowing over tbe dam 
Is due to tbe evenneee of tbe tbickneee of tbe water. Tbe elaeticity of tbe 
air confined within tbe area propagAtee any vibration that may Btart in any 
part of tbe falling eheet to the whole maBB, givicg it, under certain con- 
ditionB, a perfect wave, Byncbronal with the condition of the Burrounding 
atmoBphere. A ragged edge to tbe dam or a nnmber of breakB in the 
Bheet at unequal diBtancee will break up tbe Bound waveB.— £d.] 



-,N.H., Oct. !», 1889. 



7b Ou Editor of t/ui Boientiflc American : 

Tour esteemed favor iB at band. Didnot expect you to answer by let- 
ter. I am very glad you did. Before your kind answer came, a log came 
down stream, lodging on crest of dam, which stopped a good part of tbe 
troublesome vibration. We decided to put a foot bridge on crest of dam, 
with fonrpiers, iH inches wide, projecting a trifle over edge of dam, and 
Are quite right now. Thanking yon many times, I am. 

Very respectfully. 



« • ■ . » 



Tbe RIonKOllan Pbeasant. 

This valuable addition to our native game birds was 
imported from China a few years ago. It has increased 
with surprising rapidity in western Oregon, Washing- 
ton, and in the northwestern corner of California, under 
effective legislative protection. 

It is unusually prolific, hatching two and frequently 
three clutches pereeason, the first nest containing eigh- 
teen to twenty-five, the last from twelve to sixteen 
eggs. This accounts for the fact that several different 
sizes of chicks are frequently seen in one covey. The 
first brood when hatched is turned over to the care of 
the male until the second and third broods appear, 
when all are combined and cared for by both parents. 

They do well in confinement. Hatched by the 
domestic hen, they are as apparently contented in fol- 
lowing her as on their native heath ; but at the age of 
six weeks they " shake " their adopted mother and de- 
part, never to return, much to her grief and disgust. 

The plumage of the male is extremely brilliant and 
attractive. As a table dish it equals the partridge and 
prairie chicken of the East. 
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The motion for an injunction in the case of the 
Bridgeport Wood Finishing Company vs. The New 
York Wood Finishing Company recently came on to 
be heard before Judge Wheeler in the Circuit Court of 
the United States for this district, and was argued by 
S. J. Gordon, Esq., for the complainant and Albert 
Comstock, Esq., for the respondent. The judge sus- 
tained the Wheeler patent, and ordered tbe InjaDC- 
tioa to ifisae. 



Naval and RIarlne Requirements. 

If official recommendation were of any avail, the 
country would long ago have been in possession of war 
vessels and commercial steamers equal to any in the 
world. But the dilatory action of Congress in the 
matter has up to this time kept the United States in 
the background. We have made a slight progress, 
however. We have built half a dozen new ships, but 
they are not of the latest forms, and they are lacking 
both in speed and defensive power. They can neither 
resist nor run. Let us hope the new Congress now in 
session will enact the necessary provisions for a great 
and effective naval system. The display of eongret- 
sional enthusiasm and vigor in the premises would 
give much satisfaction to the people. 

The President in his recent message presents the fol- 
lowing : 

" I recommend that such appropriations be made for 
ocean mail service, in American steamships, between 
our ports and those of Cf^ntral and South America, 
China, Japan and the important islands in both of the 
great oceans, as will be liberally remunerative for the 
service rendered, and as will encourage the establish- 
ment and in some fair degree equalize the chances of 
American steamship lines in the competitions which 
they must meet. That the American States lying 
south of us will cordially co-operate in establishing and 
maintaining such lines of steamships to their principal 
ports I do not doubt. 

" We should also make provision for a naval reserve 
to consist of such merchant ships, of American con- 
struction and of a specified tonnage and speed, as the 
owners will consent to place at the use of the govern- 
ment, in ca(*e of need, as armed cruisers. England has 
adopted this policy, and as a result can now, upon 
necessity, at once place upon her naval list some of the 
fastest steamships in the world. A proper supervision 
of the construction of such vessels would make their 
conversion into effective ships of war very easy. 

" I am ao advocate of economy in our national ex- 
penditures, but it is a misuse of terms to make this 
word describe a policy that withholds an expenditure 
for the purpose of extending our foreign commerce. 
The enlargement and improvement of our merchant 
marine, the development of a sufficient body of trained 
American 8<;amen, the promotion of rapid and regular 
mail communication between the ports of other coun- 
tries and our own, and the adaptation of large and 
swift American merchant steamships to naval uses, in 
time of war, are public purposes of the highest con- 
cern. 

" The enlarged participation of our people in the 
carrying trade, the new and increased markets that 
will be opened for the products of our farms and fac- 
tories, and the fuller and better employment of our 
mechanics which will result from a liberal promotion 
of our foreign commerce insure the widest pos.sible 
diffusion of the benefit to all the States and to all our 
people. Everything is most, propitious for the present 
inauguration of a liberal and progressive policy upon 
this subject, and we should enter upon it with prompt- 
ness and decision. 

" The legislation which I have suggested, it is sin- 
cerely believed, will promote the peace and honor of 
our country and the prosperity and security of the peo- 
ple. I invoke the diligent and serious attention of 
Congress to the consideration of these and such other 
measures as may be presented having the same great 
end in view." 

The Secretary of the Navy, Mr. Tracy, is keenly alive 
to the naval requirements of thecountry. In his annual 
report he says : 

" The necessities of our vulnerable position de- 
mand the immediate creation of two fleets of battle 
ships. They must be the best of their class in four 
leading characteristics — armament, armor, structural 
strength, and speed. Not only must the speed of our 
battle ships be high, but it must be uniformly high, 
for the speed of the fleet is regulated by that of the 
slowest vessel. 

" In addition to the battle ships the situation of the 
country requires at least twenty vessels for coast and 
harbor defense. The one problem now before the gov- 
ernment, in the matter of a naval policy, is to get these 
forty vessels built at the earliest possible moment. It 
is recommended that the construction of eight armored 
vessels be authorized at the coming session, and that 
they be of the type of battle ships rather than coast 
defense ships, the former bein^ more generally service- 
able and there being only three of them now in process 
of construction as against eight of the latter. 

" In reference to fast cruisers, all modern experi- 
ence goes to show that they are essential adjuncts 
of an armored fleet, and the proportion of three 
cruisers to one battle ship is believed to be sound and 
reasonable. This would make the future navy con- 
sist of twenty battle ships, twenty coast defense 
ships, and sixty cruisers, or 100 vessels in all, which is 
believed to be a moderate estimate of the proper 
strength of the fleet. Of the sixty cruisers required, 
thirty-one are now built or authorized. It must be re- 
membered, however, that cruisers have another and 
equally important iawUoa in the attack and defense 



of commerce. Any stanch vessel with a good coal 
capacity and the highest rate of speed, armed with a 
few rapid-firing guns, though built and used principally 
for commercial purposes, may by certain adaptations 
in her construction be made readily available for this 
form of warfare. The fast transatlantic liners, nation- 
alized in foreign countries, but supported and main- 
tained by American trade and American passengers — 
many of them, even, owned by American citizens — are 
a powerful factor in the naval force of the governments 
whose fiag they bear and at whose disposal they must 
place themselves in time of war. 

"It is matter for serious consideration whether steps 
may not be taken toward the creation of such a fleet 
of specially adapted steamers of American nationality, 
owned by American merchants, carrying the American 
flag, and capable under well defined conditions of 
temporary incorporation in the American navy. The 
advantages of such an arrangement, which enlarges 
the merchant marine and makes it at the same time 
self-protecting, are overwhelmingly great. The dif- 
ficulty is that American capital will not be drawn 
into the enterprise unless it can be sure of specific 
compensation for the concessions which it makes to 
the government — first, in the adaptation of its vessels 
to the latter's needs, and, secondly, in the surrender 
of a privilege to use tham when the exigency arises. 
In the absence of Buch an arrangement, the naval 
policy of the United States cannot neglect to take ac- 
count of the fieets of fast cruisers which foreign states 
maintain under the guise of passenger and merchant 
steamers. 

" They constitute an auxiliary navy, and must be 
reckoned as a part of the naval force of the govern- 
ments maintaining them. It is difficult to imagine a 
more effective commerce destroyer than the steamship 
City of Paris, armed with a battery of rapid-firinj; 
guns. She can steam over 21 knots an hour, and can 
average 19'9 knots from land to la^d across the Atlan- 
tic. No man-of-war could overtake her ; no merchant- 
man could escape her. A fleet of such cruisers would 
sweep an enemy's commerce from the ocean. 

"Our deficiency should be supplied either by a line of 
fast merchantmen, constructed with special reference 
to use in time of war, which will enable the govern- 
ment to avail itself of their services at critical mo- 
ments, or we should build afieetof at least five first- 
class cruisers of the very highest rate of speed, certain- 
ly not less than twenty -two knots. The displacement 
of these vessels should not be less than 4,000 tons. Even 
such a fleet will not supply the want of swift merchant 
steamers for coaling and transport service. Colliers 
and transports must alike be fast, for they cannot fight, 
and the collier can take no chance of capture, for she 
carries the life of the fieet. Apart from the want of 
battle ships, the most marked defect of the present 
fleet is in torpedo boats. This branch of defense 
cannot safely be neglected any longer. It is high time 
that steps should be taken to supply these essential 
constituents of a naval force. I therefore recommend 
that the construction of at least five torpedo boats of 
the first and second classes, in suitable porportions, be 
authorized as a beginning at the coming session of 
Congress." 

While Congress is deliberating over the above excel- 
lent recommendations, let us hope it will also consider 
the significance from a naval point of view of what a 
railway company just north of us is doing, and which 
is briefiy described as follows : 

" The new vessels now building for the Canadian 
Pacific Railroad, and destined to run on the. Pacific 
side of the great route about to be established between 
England and India, are to be fitted with gun platforms. 
Rapid-fire guns are to be assigned these vessels, and it 
is understood that the pieces will be carried on board 
either mounted or stored below decks for immediate 
use in time of war. The vessels, on the breaking out of 
hostilities, will be at once turned into armed cruisers. 
The engineer in charge of the construction, Mr. Bryce 
Douglass, is the man under whose supervision the Um- 
bria and Etruria were built. The total dead weight of 
each of the new steamers will be about 3,750 tons. 
They will all be ready, it is thought, early in 1891." 



Nenr Gas Invention. 

The Pittsburg Dispatch describes a new invention 
by Mr. William Root, which promises important re- 
sults. 

It consists of the combination of air with the gas as 
it issues from the burner. The experiment made was 
with a small revolving fan on the same shaft that runs 
the other machinery. A pipe from this connected 
from beneath with a glory hole and ran up to the cen- 
ter of the burner. Heretofore it has required the valve 
wheel on the gas supply pipe to be turned once and a 
half around to supply enough pressure for the glory 
hole, but when the air was turned on, the wheel only 
required to be moved 14 inch. The usual pressure to a 
glory hole is 1 ounce, while in this case the pressure was 
a very small fraction of this amount. 

Mr. Root said that by putting the air in all the burn- 
ners the pressure in the factory could be reduced to 3 
ooDces Where 16 to 20 are now required. 
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Fig. 1- SIMPLE 



HOW TO MAKE A SIMPLE ELECTBIC TELEPHONE 

BEQUIBING NO BATTEBT. 
The engravings represent an electric telephone in the 
simplest form. This instrument may be made by the 
use of a jackknife and a few of the simplBst tools, and 
the materials of which it is 
composed, with the exception 
of the fine wire on the spool, 
may be found almost any- 
where. 

To make an operative tele- 
phone line, one that will work 
for any distance, tiay up to 
five or ten miles, two of these 
instruments are lequired, to 
be connected by the line wires. 
No battery is necessary. 

The engravings being of the 
exact size, it will be unneces- 
sary to give dimensions, as 
they may be obtained from 
the cuts. 

For the telephone shown in 
p«r8p«ctive in Fig. 1 and in 
section in Fig. 2, the follow- 
ing materials are required, 
viz., a small horseshoe mag- 
net of the size shown, a wood- 
en pill box, a block of wood, 
a piece of thin tin plate, one 
ounce of No. 36 silk-covered 
copper wire, and a few com- 
mon screws. 

One leg of the magnet is 
broken off, as shown. To 

the other leg. A, is fitted the mortised block, e. To 
this block is glued the wooden pill box, a, which is 
apertured to receive tjtie pole of the magnet. The box 
may be of the size shown, or a little larger or smaller. 
A little variation as to the size will make no appreci- 
able difference in the working of the instrument. In 
the center of the cover, ,^', of the box, o, is made a 
circular hole, which is flared as shown, to form 
the mouth piece. To the cover is loosely fitted the 
thin tin plate which forms the diaphragm, h. Be- 
tween the diaphragm, A, and cover, j, are placed 
cardboard rings, i, to hold the diaphragm in place. 
To the end of the magnet is fitted a thin spool, 
/, made of cardboard or wood, a^d upon this spool 
is wound the No. 36 silk-coveredcopper wire. The 
inner end of the wire is carried through a hole in 
the side of the spool before winding. 

In the block, e, are inserted two common screws, 
p, g, each provided with two copper washers or 
burrs. Around these screws are wrapped the ends 
of the wires, n, o, which extend into the pill box 
and are soldered to the ends of the fine wire on 
the spool. In the block, e, is inserted a screw, k, 
which bears against the edge of the magnet and claiups 
the magnet in working position, that is to say, with 
the end of the magnet placed as near the diaphragm, 
h, as it can be without producing a jarring sound when 
the diaphragm is madeto vibrate by talking to it loudly. 

The arrange- 
ment of the line, 
and the theory of 
the working of 
the instrument, 
are given in con- 
nection with the 
telephone shown 
in Figs. 3 to 5 in- 
clusive. 

The instrument 
shown in these 
figures is a little 
more complicated 
than that shown 
in Figs. 1 and 2, 
but it is at the 
same time more 
effective. 

For the con- 
struction of this 
telephone the fol- 
lowing materials 
are required : A 
permanent horse- 
shoe miigoet of 
about the size 
shown in the en- 
graving, au ounce 
of No. 36 silk-cov- 
ered copp«r wire, 
twolarge common 
iron screws, such 
as are used in 
woodwork, a 
piece of thin tin 
platej and some 
pieces of wood 
and small com- 
iiuuLaamifs. 



To make the diaphragm cell, A, take a square block 
of hardwood and cut in it a circular hole, B, of the 
size shown on the engraving, and fasten to the aper- 
tured block a bottom piece, C, by means of glue or 
small common screws. In the center of the bottom of 





TELEPH0NE-PEB8PECTIVE VIEW. 



Fig. 2. 



SIMPLE TELEPHONE-SECTIONAL VIEW. 



the diaphragm cell, A, make an aperture in which to 
insert the pole, D. This is formed of the head end of 
a large common iron screw, the beveled part of which 
projects beyond the diaphragm cell a short distance to 
insure a good contact with one of the poles of the mag- 
net, E, and the outer end of the pole piece is a short 




Fig. 5.-TBANSVEBSE SECTION OF BIPOLAB TELEPHONE. 

distance below the level of the face of the diaphragm 
cell. 

To this poltt piece, D. is fitted a pasteboard spool, F, 
of the size shown, and upon this spool is wound as 
much of the No. 36 silk-covered wire as it will hold. 
Before the winding is begun, the end of the silk-cov- 




Fie. 3.-FB0NT VIEW OF BIPOLAB TELEPHONE. 



ered wire must be passed through a hole in the side of 
the spool, where the flanges join the cylindrical part. 
This wire should project from the spool two or three 
inches, and while the spool is being wound, great care 
should be taken not to break this projecting end of the 
wire, as an accident of this 
kind would necessitate re- 
winding the spool. 

The spool may be filled 
upon a lathe or the bobbin 
winder of a sewing machine, 
or, when no better facilities 
are available, it may be wound 
by hand. It is preferable to 
make the winding as smooth 
as possible ; but this is not 
essential. 

In the diaphragm cell. A 
near one of its edges, is in- 
serted a second pole piece, G, 
formed like the pole piece, D, 
of the head end of a large 
common iron screw. The bev- 
eled bead of the screw pro- 
jects from the face of the dia- 
phragm celt sufficiently to 
form a good contact with the 
remainingpoleof the magnet, 
E. It also projects upwardly 
a short distance beyond the 
upper face of the diaphragm 
cell, so that when the dia 
phragm, H, is placed over the 
circular aperture of the dia- 
phragm cell, it will form a 
magnetic contact with the end of the pole piece, G. 

The diaphragm, H, consists of a disk cut from a ferro- 
type plate or from a thin tin plate, and where it touches 
the pole piece, G, the tin or japan with which the plate 
is coated must be scraped oft to allow the pole piece, 
G, to touch the iron of the diaphragm. Between the 
diaphragm, H, and the cell. A, is placed a narrow 
cardboard ring, and above the diaphragm is placed 
another similar ring, both having an internal dia- 
meter corresponding with that of the diaphragm 
cell. Above the outer ring is placed a piece of 
wood, I, having an aperture of the same diameter 
as that of the diaphragm cell. Outside of this 
ring is placed a mouthpiece, J, whioh is beveled 
or concaved. The mouthpiece has a small central 
aperture, aii shown. 

The diaphragm, H, must be placed very near but 
not in contact with the pole piece, D, and so ar- 
ranged that when the diaphragm is set in vibra- 
tion by sound waves, it will not jar upon the pole 
piece. The mouthpiece, J, and the piece, I, are 
clamped to the diaphragm cell, A, by means of 
common screws, K, and the diaphragm cell, A, is 
clamped to the poles of the magnet, E, by the wooden 
crosspiece, L, and the screws, M, passing through the 
wooden crosspiece into the bottom of the diaphragm 
cell. 
The ends of the fine wire on the spool, F, are uncoV' 

ered and wra.pped 

around the 

coarser naked 
wires, N, O, pass- 
ing through the 
Ride of the dia- 
phragm cell. 
Upon the outside 
of the cell. A, 
these coarse wires 
are bent into 
loops, and small 
<rood screws, P, 
Q, pass through 
the loops into the 
side of the dia- 
phragm cell, and 
upon each of these 
screws are placed 
two copper hurrs 
or washers, be- 
tween which the 
ends of the line 
wiresareclamped. 
When two such 
instruments are 
connected togeth- 
er by means of 
two wires clamped 
by the screws, P, 
Q, as described, 
sounds uttered in 
one instrument 
will be reproduced 
in the other, and 
may be distinctly 
heard, although 
the volume is con- 
siderably reduced. 
When apiece of 



Fig. 4.-BEAB VIEW OF BIPOLAB TELEPHONE. 
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iroQ approaches the pole of a p<>rinaQent magQet, 
it reduces the magQetism of that pole, and when 
the iron is removed from the magnet pole, the mag- 
netism of that pole regains its normal strength. 
Faraday discovered that when the magnet is inserted 
into a coil of wire, it produces a momentary current 
in the coil in one direction, and when the magnet is re- 
moved from the coil, it produces a momentary current 
in the coil in the opposite direction. Any change in the 
magnetic condition of a 
piece of magnetic material 
contained in a coil pro- 
duces a momentary cur- 
rent in one direction or the 
other in that coil. Now, 
by the vibration of the iron 
diaphragm of the tele- 
phone in front of the pole 
of the magnet, variations 
in the strength of the 
magnetism are produced 
in the pole, and this alter- 
nate increase and diminu- 
tion of the strength of 
the magnet acts upon the 
coil surrounding the mag- 
net core in exactly the 
same manner as if the iba^ 
net were introduced fntf and removed from the coil. 

The alternating currents thus generated in the 
traDsntitting telephone pass over the line and through 
the coil of the receiving telephone, and these impulses 
alternately increase and diminish the strength of the 
magnet in the receiving telephone go that its iron dia- 
phragm is alternately attracted toward the pole of the 
magnet and then released, thus producing vibrations 
in the diaphragm of the receiving telephone which 
correspond to those of the transmitting telephone. 
These vibrations are imparted to the surrounding air, 
prodaciog sounds like those uttered in the transmit- 
ting telephone. These instruments may be used inter- 
changeably as receiver and transmitter. No battery is 
required, as no microphonic transmitter is employed. 

A single wire may be used to connect the screws, P, 
of the two instruments if the screws, Q, of the instru- 
ments are connected by a wire with a water pipe or a 
metallic ground plate two or three feet square, buried 
in earth that is constantly moist. In this case the cir- 
cuit Is eojinfiletAd through 'tbe.«srtb..,,,jLftbe ends ot 
the line wire are connected with the instruments by 
means of flexible conducting oords, the disagreeable 
jarring of the wires will be avoided. No. 12 galvan- 
ized iron wire . or No. Vi copper wire will make a 
good line. The wire should be supported at inter- 
vals of 300 or 800 feet on glass or porcelain insula- 
tors. 

The precautions necessary to observe in the con 
struction of this instrument to insure success are 
briefly as follows : to secure a good contact be- 
tween the pole pieces, D, Q, and the poles of the 
magnet, and between the pole piece, Q, and the 
diaphragm, H, to have the diaphragm perfectly 
flat and straight, to provide » perfect connection 
between the fine wire of the bobbin and the 
wires, N, O, running out of the diaphragm cell, to 
insulate the line wire conecting the two instru- 
ments, to have the diaphragm, H, as n^ar the 
pole pieije, D, as possible without danger of con- 
tact therewith, and to clamp the diaphragm by 
its edges in the' cell in such a way as not to bend 
or buckle it. 

The materials for the telephone may be ob- 
tained from any dealer id electrical supplies in 
any of our large cities und towns. 



continued in New York City until 1787, when he. re- 
moved to New Jersey. 

His grandson, the subject of this sketch, is the son of 
Robert Walter Riitherfurd and Sabina Elliott Morris, 
and was graduated at Williams College, in 1833. Se- 
lecting law as the profession which he proposed to fol- 
low, he studied under Governor William H. Seward 
(afterward Secretary of State in President Lincoln's 
cabinet) in Auburn for two years, and then in New 




I£WI8 K0BBI8 BVTHEBFUBI). 

Most scientists pursue their vocation under the 
auspices of some college or public institution 
largely from two motives. First, because they are 
dependent upon the salary of such a place for their 
means of support, and secondly because the cost of 
scientific apparatus is usually so great that it 
prevents private ownership. Very few, for in- 
stance, could affoid an equipment like that of the 
Lick Observatory, in California, or an outfit similar 
to that possessed by the Je£Ferson Physical Labo- 
ratory, of Harvard Univi^sity,'. A notable excep- 
tion to this rule, and by far the most distinguished 
private scientist in the United States, is the 
gentleman whose career is herewith described. 

Mr. Rutherfurd was born in Morrisania, N. T., on 
November 35, 1816. He comesof distinguished lineage, 
for his grandfather was John Rutherfurd, twice elected 
to the United States Senate from New Jersey, serving 
from October, 1791, till February, 1798. Senator Ruther- 
f urd's father entered the British army at the age of 
seventeen, and after taking part in the Canadian eaim- 
paign, under Sir Jeffrey Amherst, resighefl hi* commie- 
siob, married a daughter of Jamee Alexander (thus 
making bim a brotber-in-law of Lord Stirling), oadbfr' 
came a citizen of New Tork. The senatorwas educated 
at PHoeeton, and studied law. After his admiwion to 
the bar he married a daughter of Lewis Uorris, and 
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York City with Qeorge Wood, who was at that time one 
of the foremost lawyers in the country. As Mr. Wood 
porsisteiitly refused public office, his name has been 
almost forgotten, but tlie following anecdote shows the 
esteem in which he was held by bis contemporaries : 
When William C. Preston, of South Carolina, was 
about to argue an important case in the United States 
Supreme Court, Daniel Websteraskedhim who was on 
the other side. Preston replied that it was a man from 
New Tork, whose name he could not recall, and said, 
" A sleepy- looking fellow named Wood, I think." " If 
it is Qeorge Wood," said Webster, " I advise you to 
look out how you wake him up." Such were Mr. 
Rutherford's legal instructors, and he was equally 
fortunate in his associates in practice. 

In 1837 he was admitted to the bar of the New Tork 
State courts, and entered into partnership with Peter 
Augustus Jay, the son of the Chief Justice who admin- 
istered the oath to President Washington, in 1789, with 
whom he continued until Mr. Jay's death, in 1842, and 
tben^e becM^v associated with Hamilton Fish, who 
was'iS|terwaMwi$f^tftty of S1*te in President Qrant's 
cabinet. Mr. Rutherfurd continued in active prac- 
tice uhtil 1849, when he went to Europe, remaining 
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abroad until 1853. On his return he did not resume 
his profession, but thereafter devoted his leisure to 
studies in astronomy and optics. He erected an ob- 
servatory in the garden of his residence, at 175 Second 
Avenne, on the corner of Eleventh Street, New Tork 
City, and there did his principal scientific work. 

On6 of his earliest contributions was concerning the 
"Cdmpanion of Sirius,"* whose discovery had just 
been announced by Alvan Q. Clark, the well known 
maker of telescope lenses. Mr. Rutherfurd cc»'roborated 
its existence, and eays : " Since hearing of the existence 
of this star I have never looked for It in vain. Its dif- 



ficulty is not occasioned by faintness, but by its prox- 
imity to so bright an object as Sirius. I consider it de- 
cidedly a brighter 6tar than either of the close com- 
panions in the trapezium of Orion ; no reasonable 
amount of illumination in the field extinguishes it." 

In December, 1861, at the suggestion of Dr. Wolcott 
Qibbs, he began a series of experiments with tbe view 
of determining the best form of instrument forthe pur- 
pose of continuing Fraunhofer's observations upon 

the spectra of the>heavenly 
bodies. He adapted Bun- 
sen's and Kircbhofl's sim- 
ple form of spectroscope, 
consisting of a condensing 
telescope with adjustable 
slit, a scale telescope with 
photographed scale of 
equal parts showing 
bright lines upon a dark 
ground, a flint glass prism 
of 60°, and an observing 
telescope with Huygenian 
eyepiece, magnifying 
about five times, the whole 
firmly but lightly mounted 
on seasoned wood and pro- 
vided with an adapting 
tub^in front of the slit, by 
means of which the spectroscope is'^ttached to the eye- 
tube of the equilateral. A year later he published his 
results* in a paper, giving the fixed lines exhibited by 
the moon; also the lines and bands of Jupiter and 
Mars, with maps of the spectcaof seventeen of the fixed 
stars, and including a full description of the instru- 
ments that he used. 

This was the first work to be published after the 
great revelations of Bunsen and Kirchhoff, and was 
the first attempt to classify the stars according to their 
spectra. While Mr. Rutherfurd was engaged in mak- 
ing these researches on the spectra of the stars, he dia- 
covered the use of the star spectroscope, by means of 
which it is possible to show the exact state of achro- 
matic correction in an object glass, and is particularly 
adapted for the rays that are used in photography. 

In 1864, after many experiments in various directions, 
but all undertaken for the same purpose, he succeeded 
in devising and constructing an objective of 11)^ inches 
aperture and about 16 feet focal length, (xirrected for 
photography alone. This instrument was a great sao- 
cess, and was described by him in the Amertisan Jour- 
nal of Science.} It wa« constantly used by him in 
making negatives of the sun, moon, and star groups. 

At the January meeting of the National Aca- 
demy of Sciences, in 1861, he presented a paper 
" On Photographs of the Solar Spectrum,'' accom- 
panied by a picture that he had taken by means 
of bisulphide of carbon prisms. It contained 
more than three times the number of lines that 
had been laid down within similar limits on the 
charts by Bunsen and Kirchhoff. 

He also was the first to show the double charac- 
ter of the D sodium lines in the spectrum, find- 
ing that " is resolved into fourteen fine and close 
lines, with a beautiful and symmetrical band of 
finely doubled lines stretching toward A." 

About the same time he published criticisms on 
different forms of spectroscopes that had been 
used by Secchi, Airy, and Donati, and in 1866 
produced an automatic form of a six-prism spec- 
troscope, which still continues the best in use.^ 

In 1868 he built a new objective, with 13 inches 
aperture and about 16 feet focal length. This 
glass was an ordinary achromatic, such as is used 
for vision, and was converted into a photographic 
objective by the addition of a third lens of flint 
glass, which made the proper correction, and 
could be affixed in a few minutes. With this in- 
strument Mr. Rutherfurd made several photo- 
graphs of the moon that are of remarkable 
beauty, and have never been surpassed in deli- 
cacy or exactness. One taken on Feb. 27, 1871, 
is stated by Warren de' la Rue to be the finest in 
existence. 

He constructed a micrometer for the measure- 
ment of astronomical photographs for use upoif 
pictures of solar eclipses or transits and upon 
groups of stars, of which he has measured several 
hundred, showing, as it is claimed by him, that 
the photographic method is at least equal in 
accuracy to that of the hellonieter or filar-micro- 
meter, and far more convenient. It was suggested by 
a Qerman writer that tbe collodion film was unrelia- 
ble, and Mr. Rutherfurd published a series of measure- 
ments that demonstrated conclusively its fixity under 
proper conditions.g 

In 1870 he constructed a small ruling engine, which 
produced inference gratings on glass and speculum 
metal that were superior to all others until the recent 
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productioDS of Prof. Henry A. Rowland, of the Johns 
Hopkins University. With one of these gratings he 
obtained a photograph of the solar spectrum that for 
a long time was unsurpassed. 

He published, in 1876, a paper on " Glass Circles for 
Measuring Circles,"* in which he described an instru- 
ment in which the divided circle was of glass, and 
showed by readings that it gave a far greater accuracy 
than could be obtained from divisions on metallic cir- 
cles of the same dimensions. 

Ic 1883 failing health led ix> thediscontinuance of his 
scientific work, and in December of this year he pre- 
sented his astronomical instruments to the observatory 
of Columbia College, where they are mounted. 

These included a large equatorial refracting telescope, 
with an object glass of 13 inches and focal length of 15 
feet, supplied with photographic correcting lens made 
after his own design ; a transit instrument made by 
Stackpole & Brother, of New Tork City, for observa- 
tions of time ; likewise micrometers for use with the 
large equatorial and a special micrometer for measur- 
ing photographs, which had bcBn for several years in 



He was one of the original members named in the 
act of Congress, in 1863, creating the National Academy 
of Sciences, and has been a member of its council, and 
has served on various committees. In 1857 he was 
elected to membership in the American Association for 
the Advancement of Science, and in 1875 wasadvanced 
to the grade of fellow. He has been a corresponding 
member of the Academy of Natural Sciences, of Phi- 
ladelphia, since 1859, and a member of the New York 
Academy of Sciences since 1861. Besides membership 
in various other scientific bodies, he is an associate of 
the Royal Astronomical Society, of Great Britain, and 
his work has been recognized by the gift of various 
diplomas, orders, and medals, both at home and 
abroad. 



TEE LUMINOUS F0UKTAIH8 AT THE FSEKCH 
EXPOSITION. 
Among the most wonderful displays, electric and 
visual, at the recent French exposition were those per- 
taining to the luminous fountains, which wer(« ar- 
ranged on a grand scale an d occupied a large portion 



plenty and 'with dolphins, from which issues water 
that, falling into a vast basin, afterward falls in a 
easc&de, 190 feet in width, into a lower baein in com- 
municatk>u with a rectangular basin 130 feet in length, 
forming the second piece of water. Finally, the water 
reaches an octagonal basin ornamented with 17 wheat- 
sheaf jets (Fig. 1). We shall not speak of the details 
of construction and of the obstacles that had to be 
overcome in the progress of the work, but shall pro- 
ceed to describe the structure of the jets through 
which the water and light issue. In the upper basin, 
the water escapes through four horns of plenty, four 
dolphins, and six nrns, forming together fourteen 
parabolic or horizontal jets ; thtn two vertical jets, 
each placed on the side of the vessel. On the edge of 
the rectangular basin there are fourteen wheat sheaf 
jets, two of which are placed in the lower basin. Each 
of these consists of seventeen jets of small size so ar- 
ranged as to cause the water to fall back in a spray 
around the vertical jet that escapes from the central 
part. Finally, the octagonai basin consists of two 
rows of concentric vertical jets — the first comprising 
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the posseeeion of Benjamin A. Gould, of Cambridge, 
and was used by him in measuringup his photographs ; 
also a very fine sidereal clock, made by Dent, of Lon- 
don, and a cistern bar made by Green, of New Tork. 

With these instruments he included a gift of suffici- 
ent money to defray all expenses necessary for their 
transportation and mounting in the Columbia Observ- 
atory. The value of this benefaction is estimated at 
$15,000. 

In 1868 he was elected a trustee of Columbia and con- 
tinued as such until he resigned in 1884. The deSfree 
of LL.B. was worthily conferred on him by this insti- 
tution at its centennial celebration in 1887. 

Mr. Rutherfurd was appointed by the President of 
the United States to be one of the American dele- 
gates to the International Meridian Conference held la 
Washington, D. C., in October, 1885, and he took an 
fctive part in the work, and framed and presented the 
resolations that finally expressed the conclusions of the 
cpuWjlence. He waa invited by the French Academy 
oTBciencee to become a member of the International 
Conference on Astronomical Photography, held in 
Paris in 1887, and vras appointed by the president of 
the National Academy of Sciences as its representative 
to that iqeeting, but was obliged to decline on account 
of failing health. 
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of the plateau in front of the main entrance. The 
chameleon-like changes of color in the fountain waters 
were something astonishing to behold. It was not ac- 
complished by the mere throwing of colored lights 
upon the exterior of a spouting jet, but waa due to an 
interior electric illumination of the molecules of the 
water; the beams of 'ight being, so to speak, thrown 
into and imprisoned within the crystal walls of the 
water and then carried along with it, becoming visible 
by interior reflection during the discharge of the water. 

We give from Le Monde Ulustre a spirited drawing 
of these remarkable fountains as they appeared during 
the grand illumination in honor of the closing of the 
exhibition, on the evening of November 6 last, and we 
subjoin additional illustrations showing the particular 
modus operandi whereby the illumination of the foun- 
tain jets was effected. 

As the exposition was to open at night, it became 
necessary to find, aside from the enchanting illumina- 
tion that it was proposed to have there, an attractive 
novelty worthy of figuring among so grand surround- 
ings during the evenings of the exhibition. It was 
then that the luminous fountains were thought of that 
had so great a success at London, Manchester, and 
Glasgow. 

First is the monumental fountain representing the 
ship of the city of Paris, ornamented with horns of 



six and the second ten jets. In the center is placed 
an immense double wheat-sheaf jet. 

As may be seen, the whole consists, then, of thirty, 
three vertical and fourteen parabolic jets, forming 
nearly three hundred tubes, from whence the water 
escapes at the rate of 88 gallons per second, supplied by 
Seine water derived from the "Villejuif reservoir, situ- 
ated at an altitude of about 290 feet. 

As for the lighting, that is effected by 17 arc lamps 
(with a 60 ampere current) in the English part of the 
octagonal basin and by 30 regulators (with a 40 ampere 
current) in the rest of the fountain, including the 
French portion. The motive power absorbed by this 
lighting is of 250 horses. Subterranean galleries ex- 
tend under the entire piece of water, and form a true 
crypt, in which are placed the electric lamps and the 
whole arrangement for producing the variation in 
colors. 

If in the subterranean chamber we t)lace the arc 
lampe, each provided with a reflector, under a gla^ 
plate, we obtain a vertical luminous pencil formed 
of sensibly divergent rays, which envelop the liquid 
mass of the jet as well as the water that falls back in 
drops. 

The regulator, or lamp, whofe carbons are vertical, 

is regulated automatically ; then, for the tin reflector, 

I silvered glass mirrors ftre substituted, one of which, 
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spherical in form, receives the rays of the arc lamp 
and concentrates them horizontally upon another and 
plane mirror inclined at ananp;leof 45°, which, in turn, 
sends them vertically into the jet. A glanctfat Fig. 8 
will allow the operation of this arrangement to 
be understood. 

We now come to the lighting of the para- 
bolic jets that escape from the dolphins, etc. 

After laborious researches, Mr. Bechmann, 
assitited by Mr. Richard, found the solution by 
converting the solid jet into an annular one, 
into the center of which a luminous fascicle was 
projected. This was done as illustrated in Figs. 
3 and 4. The water escapes through the annu- 
lar space and forms a hollow jet, through 
which the luminous fascicle is sent by a mirror 
inclined at an angle of 45°, placed in front of 
the cone and receiving vertically the light. 

This arrangement permits of illuminating a 
jet of water 8 inches in diameter and of a 
height of fall of 14?^ feet. What is particu- 
larly remarkable is that not a ray escapes from 
the liquid, and that the fascicle of light is 
totally reflected over the entire curve of the 
jet, on condition, however, that the latter be 
not broken by anything, such as a blast of wind or a 
foreign body placed in the annular space. 

What precedes gives a sufiScient idea of the lighting. 
We shall now have a few words to say about the varia- 
tions in color and the maneuvers they necessitate. The 
various tints given to the jets are obtained by simply 
interposing colored glass between the luminous source 
and the jet of water ; in a word, the rays are passed 
through differently colored plates of glass forming a 
gamut of five tones. These plates are superposed in 
a frame fixed to the vault of the gallery, as may be 
seen in Fig. 3. 

We shall now briefly describe the principle of the 



As regards the maneuvering of the whole, that is 
directed by a foreman in a kiosk situated at 95 feet 
from the fountain and corresponding through a gal- 
lery with the octagonal basin. From this kiosk, whence 





Fig. 1.-SECTI0N Amt FLAN OF THE LTTMINOUS FOTTNTAIIf 
OF THE FABIS EXPOSITION, 



he judges of the effect, the foreman controls the plays 
of water and light ; the first through levers that he 
himself maneuvers, and the second through a series of 
electric buttons that communicate with the subterra- 
nean chambers and indicate to the men the colors that 
are to concur in the general effect. 

"* Fig. 5 represents the iS.t^dor of one of these cham- 
bers, situated under the principal group. In the center 
are placed the maneuvering levers, and above them is 
seem the annunciator on which the orders for the colors 
to be shown are given electrically. 

To the left is perceived a part of the frame that sup- 
ports the four regulators which light the horns of 
plenty on each side of the vessel. To the right, be- 
tween the .doors of the lateral galleries, in which are 
placed the regulators and mirrors that light the jets 
bordering the rectangular basin, figure the electric 
measuring apparatus. 

When we 'shall have said that the entire mechanisn] 



to render homage by addressing our tbaaks to them 
for the courtesy that we always met with during the 
electric installation that we had charge of; they are 
Messrs. Alphand and Berger, the organizers ; Mr. Hip- 
poly teFountaine, the promoter of electric light' 
ing par excellence ; Mr. Formigi, the architect ; 
Messrs. Bechmann and Richard, whom we have 
already mentioned, and who directed the ar- 
rangement of the fountains ; Mr. Meker, the 
inspector who superintended the central shops 
of the lifting m^hines of the city of Paris, 
assisted by Mr. Dallard, foreman la the con- 
struction of the apparatus ; and 'finally, the 
sculptor Coutan, who crowned the work by a 
composition whence emanate all the grace, 
flexibility, elegance, and vigor of French art, 
from which he has borrowed with his whole 
soulj contrary to the practice of some artists 
of too often imitating Greek art as soon as it 
becomes a question of allegories. 

Finally, all;have ; given proof of an inde- 
fatigable ardor, all feeling the importance of 
the work that they were doing ; all, the work- 
men included, have had but one end in view — 
the success of the exposition, for such success 
is the triumph of the genius of France. — D. Napoli, 
in La Nature. 




Fig:. 4. 



-NOZZLE FOB FAKABOLIC 
WAXEB JETS. 



Fie. 3,-niLTTUIHATION OF FASABOLIC JETS OF WATEB. 

maneuver. All the glasses of the same color are con- 
nected with each other in series of five by means of a 
cable of small section passing, at the angles formed by 
each change of direction, over movable pulleys, and 
ending at a lever (see Fig. 5), to which it sufiBces to give 
a backward and forward motion of from 20 to 30 inches 
in order to bring the glasses in front of the luminous 
sources or to replace them in the frame. Each frame 
that carries the glasses is placed upon wheels that run 
upon rails, and is provided besides with a lattice work 
of very fine wire and with large meshes, in order to 
prevent the pieces from falling upon the mirrors in 
case a glass breaks. 



that we have just described operated with perfect regu- 
larity, producing surprising and admirable effects, with 
which are joined the fires at the summit of the Eiffel 
tower, lighting the group of the Genius of France, 
borne on the vessel of the City of Paris, and overthrow- 
ing Routine.and Ignorance on each side, while at the 
prow of the ship the Gaulish cock sings the success of 
the efxposition, qnd while at the poop the Republic di- 
rects the rudder, we shall have said everything about 
the fountains, which are as marvelous as they are lumi- 
nous. 

We canno^ finish without citing the names of those 
who, in the different parts of this work, have shown a 
remarkable activity, an extensive knowledge, and a 
talent beyond comparison, and to whom we are happy 



Virginia mtucemeat. 

The wife of Gov. Fitzhugh Lee, of Virginia, is a 
famous housekeeper, and this is how she says she makes 
the mincemeat for her Thanksgiving pies: Two pounds 
beef, two of currants, two of raisins, one pound of cit- 
ron, two of beef suet, 
one and a half of 
candied lemon peel, 
four pounds apples, 
two of sultana 
raisins, two of sugar, 
two nutmegs grated, 
quarter ounce cloves, 
half ounce cinna- 
mon, quarter ounce 
mace, one quart 
sherry or good homo- 
made currant wine, 
one quart good 
brandy, one tea- 
spoonful of salt, the 
juice and rind of two 
lemons and twooran- 
ges. Simmer the 
meat gently till 
tender, and when 
perfectly cold chop 
it fine. Stone the 
raisins, shred the 
citron, pare, core, 
and chop the apples, 
chop the suet fine. 
Mix the dry ingre- 
dients together, 
then add the juice 
and rinds of the 
oranges and lemons, 
wine and brandy 




Fig, S,-FBENCH 8TBTEH OF 
ILL1TUINATIN0 WATEB JETS. 



Pack in a stone jar, pour on the 
cover close, and keep coo). This 
mincemeat will keep all winter. When wanted for pies, 
thin with eider or wine. The rule is an old one, and is 
said to have come from the Custis family in the begin- 
ning. According to Virginia tradition the Widow Custis, 
who became Mrs. Washington, made famous mince pies. 




Kg. 6.-BIBD'8-EyE VIEW OF TEE LTJHIHOTJS FOTJHTAIH. 



Fi". &,-~8UBT£BBANEAN CHAUBEB OF THE LTJKIKOVS FOUNTAIN. 
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BECEKTLT PATENTED INVENTIONS. 
EDKlneerlngr* 

Petroleum Motor Engine. — Karl 

Gramm, Berlio. (JermaDy. Tbie inveotioD providee a 
novel apparatae by wbicb tbe explosive mixtare ie pro- 
daced and introduced into tbe cylinder of tbe engine 
by caueiog a jet of air to lake op a certain qoaDtity of 
petroleum, wbicb mixes in tbe form of a epray, tbe 
mixture being tben carried into tbe beated cylinder. 



Railway Appllancea. 

Car Starter. — Samuel J. Pearsall, 

Saratoga Springe. N. Y. A tootbed wbeel on wbicbare 
pivoted spring pawls ie beld loosely on one of tbe 
axles, and a ratcbet wbeel is eecared to tbe axle, a 
sprocket chain engaging tbe tootbed wberl, and a spring 
connected at one end to tbe sprocket cbaln and at its 
otber end to tbe car, wbereby power may be stored up 
by tbe operator on tbe platform ae desired, to be otilized 
when needed in starting tbe car. 

Dog for Log Cars. — Robert J. 

Tbompson. Grandin, Mo. Tbis is an attachment in 
wbicb a series of doge is arranged to be raised or 
lowered eimultaneonely, and tbe doge npon either side 
of the body may be manipulated independently, 
wbereby logs may be effectually retained in poeition on 
the body of a car or wagon or other log carrier, and ex- 
peditiooely released therefrom at the proper time. 

Car Journals. — James K. Hard- 

wicke, Marshall, N. C. This is a device for aatomati- 
cally oiling and cooling jonruals and bearings, and 
aotomatically cleaoing them from gam or other matter 
in case of overheating, a reservoir with valve commani- 
cating with the joornal box. and an operating mechan- 
ism extending ontside of the box to be operated at 
stated intervals by projections along tbe roadway. 



RIeclKanlcal. 

Plane. — Wilhelm Meister, Apo!da, 

Saxe-Weimar-Elsenacb, Germany. This is a carpen- 
ter*s plane in which the bit opening extends part way 
toward tbe top of tbe stock, and through its sides for 
the escape of shavings, tbe bit having a slot open at tbe 
rear end, and a bed plate, clamping plate and screws, 
the 1a:ter having beads with cross §lots, making a 
plane in which the bit will be efiFectively beld from 
slipping. 

Tool Holder. — Heory Schoocke^ 

Oceanus, N. Y. This is a bolder specially designed for 
holding a tool in proper position for grinding on a 
wheel, and has standards, forwardly projecting tool 
bolder arms, a T-sbaped sprinsr with its transverse arms 
bearing 'upon the arms, a cross piece connecting the 
standards above the spring, and a set screw projecting 
tbrongb tbe cross piece against the upper side of the 
spring. 

Tool. — JohD L. Painter, Bellevue, 
Ohio. This is a combination implement comprising a 
series of wrenches of different sizes, each capable of 
independent ose. a wire cutter, pliers, and a screw 
driver, tbe tool being especially adapted for use in con- 
nection with self-binding harvesters and similar ma- 
chines, and belDg simple in construction aud capable of 
easy manipulation. 

Belt Carrier.— Thornton M. Nichols, 

Lexington, Mo. Tbis invention provides a belt-carry- 
ing frame adapted to be held on the rim of tbe wheel or 
paUey, a clamping mechanism being beld on tbe frame 
and adapted to engage and release the rim of tbe wbeel, 
being a simple and effective device for conveniently 
placing tbe belt on tbe pnlley. 

Gudgeon for Sand Reels.— William 

Richards, Mayborg, Fa. This is aD improved gudgeon 
for drilling machine sand reels, and is light and dnrable 
and designed to prevent tbe ends of tbe tubular reel 
shaft from splitting, the godgeon being beld locked to 
tbe shaft under tbe severest pressure upon tbe friction 
pulleys of tbe reel. 

Picker Check for Looms. — Robert 

Whitehouse, New York City. Tbis is a check or bnnter 
having an elastic cushion, and capable of ready attach- 
ment to and detachment from a loom, wbereby tbe 
shock or concussion from tbe contact of tbe shuttle 
with tbe picker will be largely reduced, and tbe shuttle 
binder need not be so tightly adjusted as heretofoi-e. 

Windmill. — James E. Duncan, For- 

man. North Dakota. This invention consists of a 
horizontal wiudwbeel turuing loosely in an apertnre 
formed in tbe bottom of a casing mounted to tnm. and 
provided with an adjustable Inclined cover for guiding 
tbe wind to tbe wbeel. tbe construction being simple 
and durable and very effective in operation. 

Printing and Ruling Machine.— 

Jambs W. Dickieson, Brooklyn, N. Y. Tbis invention 
combines a printing press with a ruling machine in such 
manner that the press constitutes tbe feed of tbe rnling 
machine, the paper being first printed and tben rnled, 
whereby it is designed to produce work superior to 
that which can be done when the paper is first ruled and 
then printed. 

Bending Vehicle Shafts.— Thomas 

E. Montague, West Lome, Ont., Canada. This inven- 
tion relates to macbinee for bending tbe shafts or 
thills of carriages or other vebiclcfl, and covers improve- 
ments on a former patented machine of this class of tbe 
stime inventor, whereby the machine is made more 
simple and automatic, enabling tbe ehafts to be bent 
with greater economy of time and labor. 



Extension Mattress. — Edwin R. 

Weber, New York City. This mattress has flexible 
longitudinal metallic etrips connected by metallic cross 
strips and extensible end portions, consisting of elastic 
V-sbaped brace strips, with other novel features, 
wbereby tbe mattress may be extended or shortened 
without interfering with tbe springs, will be firmly 
braced at the ends, and may be rolled up. 

Mosquito Canopy.— Harriet B. Kip, 

Morristown, N. J. The head plate is made in two sec- 
tions, hinged together at tbe side fianges and adapted 
to fold one on tbe other to form a box to receive tbe 
netting fabric, tbe apparatus being designed to fold in 
very small space for convenient transportation, and to 
be readily unfolded and set np for use over a bed, sofa, 
or chair. 

Hoop Stay for Buckets, etc.— Wil- 
liam S. Pollttt, Created Bntte, Col. Combined with the 
vcesel is a stay consisting of a strip of metal having 
brackets arranged in pairs projected from the outer 
face, with other novel features, for retaining tbe hoops 
in proper position should tbe wood shrink, and wbereby 
the hoops may be tighten^ when desired, in a conve- 
nient and expeditious manner. 

Gauge for Lanterns.— Eugene D. 

Scribner, Nortbville, N. Y. In tbe side of and in com- 
munication with the oil reservoir a metal tube is secured, 
and in this tube is secured a glass tube, wbereby the 
amount of oil in the reservoir may at all times be accu- 
rately ascertained, so that in filling the danger of over- 
flowing tbe lantern at tbe opening may be avoided. 

Covered Cart. —Philip Bourne, No. 

74B Monroe Street* Brooklyn, N. Y. Tbis is a cart 
wbicb is necessarily closed when the driver stands upon 
the foot board, tbe cart body being provided with 
hinged covers or lids and a sectional movable foot 
board, the connections being so arranged between the 
foot hoard and the covers that when tbe foot board seo 
tionsare pressed down tbe covers will be cloned, pre- 
venting the blowing away or the losing of any of the 
contents of tbe cart. 
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Sash Fastener. — Henry P. Bulloch 

and William L. Qro^n, Jonesborougb, Texas. Com- 
bined with the upper and lower sashes i« a spring 
secured to tbe lower sash and provided with a friction 
roller on its free end engaging tbe upper sosb, permit- 
ting of conveniently raisin? and lowering tbe sashes and 
holding them at any desired place in tbe window 
frame. 
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Mothers Invention— Bedclothes fastener. See adver- 
t Isement, patre 381. 

Experienced topographical engineer desires position 
asfiratdrautibtsmanln an office. L. H., 40 S. Washing- 
ton Sqoare(2d flat). New York. 

Machine tools, catalogue No. 47-B ; wood'Working 
machinery, catalogue No. 3Z-A ; steam power, catalogue 
No. 48. Lar<ce»t lines offered by any firm tu this country. 
Send for bed-rock prices, stating exactly what you want. 
S. C. Forsaltb Macb. Co., Manchestv, N. H. 

Capital will be furnished to place on the market a 
patented article of undoubted merit. Address, with par- 
tlcuUre, box 123, Cleveland, O. 

Best Ice and Refrigerating Machines made by David 
Boyle. Chicago, 111. 140 machines In satisfactory ose. 

For best hoisting engine. J. S.Mundy, Newark, N. J. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatusi afr 
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Freasea ft Dies. Ferracate Macb. Co., Bridgeton, N. .1 

The Holly Manufactormg Co., of Lockport, N. Y., 
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chinery, and containing reports of tests, on application. 

Tuerk water motors at 13 Cortlandt St., New York. 

Screw machines, milling machines, and drill presees. 
The Oarvin Macb. Co., Lalitbt and Canal Sts., New York. 

Iron, Steel, Copper, and Bronze Drop Forgings of 
every description. Billings A Spencer Co., Hartford. 
Conn. 

The Improved Hydraulic Jacks, Poncbes, and Tube 
HxpanderB, R. Dudgeon. 34 Columbia St., New York. 

Models, experimental work, and light machinery con- 
structed to order. N. Erlandsen, 107 BlvlUKton St., N. Y. 

Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frlsble Co.. 112 Liberty St., New York. 

Tight and Slack Barrel Machinery a fipecialty. John 
Oreenwood & Co., Rochester. N.T. See Illus. adv., p. 173. 

For steel castings of best quality, write the Buffalo 
Steel Foundry. Bufl'alo, N. T. 

Belting.— A good lot of second hand belting for sale 
cheap. Samuel Roberts, 36H Pearl at.. New York. 

^^3«nd for new and complete catalogue of Scientific 
and otber Books for sale by Hnnn & Co., Xl Broadway. 
New York. Free on application. 



(1619) T. H. writes: 1. There is a spriog 
on one of tbe tributaries of the Allegheny River which 
when tbe sediment in the bottom is agitated becomes 
luminous like a friction match when damp. Are sue h 
springs known elsewhere? Is there sueb a thing as 
pbospborasin a mineral state? A. It is undoubtedly 
due to organic matter In a state of decay, being the 
same phenomenon as presented by decaying wood or 
putrefying fleb. Similar manifestations are quite com- 
mon, but phosphorus has nothing to do with most of 
them. It does not occur in tbe free state in nature. 3. 
Does distilling water purify it? I once heard a distiller 
say that any foreign matter with a strong odor put in a 
doubling still would show itself, both in taste and 
smell, in the liquor. A. Yes; from non-volatile matter; 
tbe distiller was right, as volatile matter goes over with 
the distillate, and to some extent is recondensed or 
reabsorbed in it. 3. Is rubber in making shoes put on 
tbe mould in a hot or melted state? A. It is vulcanized 
in place. See onr Supplement* Nos. 249, 251, and 3&i, 
for lectures on India rubber. 4. Why will not red hot 
or a hot coal ignite illuminating gas? A. Tbe heat is 
not intense enough when it fails to ignite gas, 

(1630) H. A. A. writes: 1. Is there aDy 

preparation that will turn tbe hair gray without injury 
to the scalp or tb^ texture of the hair? A. Binoxide of 
hydrogen will bleach hair, and if properly applied need 
not do permanent injury, though it might affect tbe 
follicles to some extent. It is sold under various 
names, as hair bleach, etc. 2. Where can I get a dic- 
tionary of electrical terms and phrases? A. We can 
supply you with Houston^s Dictionary of Electrical 
Terms foi $2.50 by mail. 

(1621) G. R. C. asks : 1. Is there such 

a thing as noiseless gunpowder, and if so, npon what 
theory is tbe fHCt of there being no noise (or very little 
noise) explained? A. There is no such thing. It is 
eaay to understand that there may be a difference In 
noise or detonation, aud a more perfect powder may be 
less noisy than a crnder preparation. 2. How may 
glass disks of ordinary window glass be punctured to 
fit a shaft or mandrel? A. By a tube of copper guided 
in a frame and turned by a common brace, its edge 
being fed with emery and oil. A cork cemented with 
sealing wax to the glass and fitting tbe interior of the 
tube may be used to center it. 

(1622) E. M. S. — Pot-pourri is a mix- 
ture of dried petals of roses, violets, etc., mixed 
with 1-10 ita weight of salt. Tbe leaves of fresh roses, 
etc., are collected and dried on porous paper in tbe sun; 
tt 8 soon as dry they are placed in a jar in layers alter- 
nating with the salt. Powdered orris root and extracts 
and many otber Ingredients may be added according to 
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HENTS TO CORRESPONDENTS. 

NMmesaiid Addres* must accompftny all letters, 
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Information, and not for publication. 
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some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take bis turn. 

Special IVritten luformatlon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sctencltic American $n|fPl«tueHt» referred 
to may be bad at tbe office. Price 10 cents each. 

Bookft referred to promptly supplied on receipt of 
price. 

mineral* sent for examination should he distinctly 
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TO INTEKT0B8. 

An experience of forty years, and the preparation of 
more than one hundred tboueand applications for pa- 
teota atbomeand abroad, enable ^ to underetjind the 
laws and practice on both contluentB, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and all 
foreign countries may be badonappllcatfOD.aDd persona 
contemplatlUK the secnrinx of patents, either at borne or 
abroad, are Invited to write to this office for prices, 
which are low. In accordance with the times and our ex- 
tensive faefiitles for conducting the business. Address 
MUNN & CO.. omce Scientific Ahsrican, a61 Broad- 
way, New York. 



(1614) G. E. H. asks : 1. Would electric 

light carbons arranged In tbe form of a cylinder, or 
twelve of them in a bunch, make tbe carbon element 
for a plunge battery? A. Yes. See Scientific Ameri- 
can, Oct. 27, 1888, and t)ec. 17. J887. 2. I have several 
hundred of tbecarbnasnotcopper^plated. I am making 
a twelve-Cell battery, and propose to nse iZ carbons In 
cell. What will be the number of volts per cell, and 
what candle power light would it run? A. About 2 
volts per cell. You can probably run one sixteen 
candle lamp for two or three hours. 3. How long 
would a sal-ammoniac battery run with a carbon and 
zinc element and no depolarizer? A. It would work 
for a few minutes at a time. 4. How can I prepare a 
wood cell for a plunge battery, to take the place of 
glass? A. A cef) made of dry pine, well saturated with 
parafiln, answers very well. 5. Would one ounce of 
No. 18 and four ounces of No. 3d copper wire make an 
induction coil large enough for practical purposes in 
medicine? A. Yes. 

(1615) S. B.— There is do absolute dis- 
tinctive mar^ for the ecliptic boundaries oflhezodi- 
acslconstellations further than the general assignment 
of 80* each, commencing at tbe vernal equinox as it 
existed about 2,150 years ago. Tbe precession of the 
equinoxes fn the mean time has carried the constella- 
tion back about 30", so that tbe vernal equinox is now 
in theflrstpoint of tbe constellation Pisces. 

(1616) A. B. asks: 1. Will cast iroo 

ringsanswerfor the armature of tbe 8 light dynamo? 
A. No. 3. What is the base of the machine composed of? 
A. Wood. a. Can No. K double-covered wire be 
used to convey the current a distance of ISOfeet? A. 
Yes; but office wire would be better. 

(1617) C. T. asks : What heat is re- 
quired to bake chinaware after painting? A. A strong 
red to orange heat. 

(1618) Beaker writes : Will you state 
the length of Qerman sliver wire for tbe resistance of 
one ohm No. 36 American wire gauge at the tempera- 
ture of 70 degrees Fahrenheit, and also the increase in 
resistance for each degree <Fah.)? A. Approximately 
1*794 feet. It« change per degree Centigrade may be 
calculated from following formula: 

R ^ r a + 0/ + ft^) 
in which B ~ resistance at ^, r =■ resistance at 0* C, 
and a = O'OOOMSS and b = O-O00000163. 



INDEX OF INVENTIONS 

For ivblcli Letters Patent of tlie 
United State* were Granted 

November 26, 1889, 

AND EACH BEARINCi THAT DATE- 

[See Dote at eod of Ifet aboDt copies of tbeee patente.l 

Absorbent bunier for llauld fuel. F. Irl. LTtle 416.114 

AdvertlelDKapparatuB. H. V. & F. W. Landbester 415.872 

Air aod Kas barner, J. M. Walters 416.m 

Air compreeeor. B. C. Sergeant 415 S22 

Air compreeeor, hydraulic, Weyaod & Lang. ...... 415,931 

Album leaf. B. Fuche 415.91'! 

ADCbor block for bolldlDKe, W. Eruse Ui^M) 

Animal catcblntr and boldlng device, W. Becraf t,. 416,046 

Annanclator* electrical, C. B. Lee.. 416,9i5 

Apron, C. W, Frisbee 415,837 

Armature, W.& Bcldln«.... 415,697 

Armature for electric macblnee, W, S. Beldiog.... 415,806 

Armature plate, W, S. Beldlun 415,695 

Armataree, coll Kuard for. W. S. Beldlng US.Wt 

Automatic lubricator. F. Keller 416,062 

Axle oar.,). B. Blackmore 415.9S6 

Bas bolder, F. W. Weber 415.803 

Balee, dcTlce for compreeelpg, binding, aud eecur- 

infc cotton, V, B, Town 415350 

Banjos or KUltare, bell attachment for, Koenlic & 

VanCleve 416,064 

Baojoe or snltare, capodaelro for. Gill & Kllber... 416,057 

Bank note holder, t'. O. Toung 415,763 

Baeeball. D. H. Shibe 415.881 

Battery. See Galvanic battery. Secondary bat- 
tery. 
Battery Jare, composition for ItntoK electric. O. A, 

Bnholm 416,963 

Bed, folding, 1. Osgood 416,010 

Bed, wardrobe. A. Llnee 115,721 

Bedstead, cabinet. F. H. Hnngns 415,915 

Belt carrier, T. M. Nichols 115JB1 

Bicycle, F. Schrader 416,016 

Binders, knotter for self. Whltelpy A Bayley 415,754 

Bit. See Extension bit. 

Block. See Anchor block. Building block. 

Boat. See Flshlug boat. 

Boiler. See Steam boiler. 

Boiler, E. Beggs «1S,89* 

Boiler, J. Devlne 415,788 

Boiler, E. P. Waggoner 416,12» 

Bollard or mooring post, H. Fletcher........ 115.965 

Bolt lock, B. D. Oalbreath et Hi 4IM11 

Book. A. B. Skinner ... 415,798 

Book, shipping or other, O. B. Wheeler 416,932 

Bottle stopper, self -ad justing, Cohn & Wataon 415,939 

Box. See Feed box. Journal box. Letter box. 

Miter box. Paper box. 
Brake. 8ee Car brake. 
Brake, J. R. Wilson 415,853 
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Hrake Bboe. C. W . Roepper 416,73(1 

BrIck.O.M.lllBke .«5,"!3. 41S,7i4 

Brickwork coDstructloD. O. H. FIske 115.772 

Briilce. Q. N. Clymer.. 416,06< 

BrldKiiB- tf action cable for drawl W. Kllatrault. . . 416,098 
Bucket elerator for flourlnn mllla. W.J. Pnrdj... 415.819 

Buildlnr block, J S. Goodwin 415,967 

Burner. See .abBorbent burner. Air and eras 
burner. Oobcoub fuel bnrner. fjamp burner. 

Button, can. M. P. WoodB 415,700 

Button. Bprlnx. G. H. Fox 415,775 

Cable coupllnR, undersround, B. H. Wesslau, 

416.148,416,144 
Cable BbeaTCB, olIioK and adjuBtlnfi device for, W. 

PbeoU 416,793 

CTablCB, joint for coupllOR undenrronnd, B. H. 

WeBBlau 415.752 

Cablestiolnt for coupHdr underground, WeaBtau 

ATrautweln .415.751 

Cake mizer, N. L. Barron 415,893 

Calendar. B. F. BllllnuB 4:6,037 

Can heading machine, B. B. Annell 415,99i|. 41.'>A94 

Can beadinff macblnea, bead boldlnji JawB for, B. 

B. Anicell 415,992 

Can lid bolder. A. Dom '. 416.096 

Can lock. milk. J. D. Gael 416.049 

Candlestick. R Becker 416.016 

CanlBter. Krocer'B. Smitb & Dill 416.042 

Car brake. J. B. Z. DumalB 415.1iee 

Car coupllnic. J. M. Bouck 415,808 

Car coupllnr, N. Boudreau 416,701 

Car coupling. J. C. CbriBman 415.706 

Car JournalB, derlco for lubrlcatlnjc, cooIIuk. and 

cleanlniTJ. K.HardwIcke 416,910 

Car Btarter, P. Flood 416,834 

Car Btarter, J. J. A. Miller 4IB,7?r 

Car Btarter, 8. J. Pearaall 416,094 

Car. stnok, DbtIbA FiBber 416,767 

Car. Btock. M. D. Moore 416,878 

Car wheel. J. O. Patridne.... 416,009 

Car?, dOK attachment for Iok, R. J. ThompBOn — 416.128 

Can, B7Btem of tieatlng railway, J. Blder ... 415,901' 

Carburetor f orgaa envlneB. D. 8. Reiran 415.978 

CanllQK enclne feedlnx maoWne, L. A. Peckham. 416,IZ) 

CarpetBweeper. W.J. Drew 416,903 

Carpet Bweeper. Gore Jk RuTon 416,101 

CarrlaRe etep. J Pendervaat 416,789 

Carrlsfie.top, Merrelt & ThomaB 416,875 

CaiTler. 8ee Belt carrier. Sheaf carrier. 

Cart, aata, P. Bourne 416,896 

Cart, road. Main A BurnauKb 416,7% 

CartrldKC caae, dampproof , Butterfield A Batche- 

lor 415,899 

CaBC. Bee Cartridge caae. Pocket caae. 

Caah Indicators, key arreater for. C. B. Hopkins,. 415,761 

CashrsKlnter.L O, Borer 416.029 

Cash register, T. Munnell 416,119 

Cash renlster, J, B. Reynolds 416,125 

CaBtlng printers' rolleni. apparatua for, M. F. 

Bingham 415.865 

Cattle debornlngderloe. W.J. Bocaid 416.996 

Centrifuaal machines, means for operating, W. 

Bergh 415,608 

Change receiver, C. Tj, Bellamy 416307 

Ctalmney cover. O. Lbote.. 416.916 

Cblorloe, obtaining, Mond ft Eacbellmann 41A.03S 

Cbromlnm BUlphat«B.'maklng, H. A. Beecall ... 416.7^9 

C)iHtff,.co«|, D. H.ttenkels 416OT1 

tnnte, ^t?<'. G.1^4Mir(&l fU,(n8 

Cigar bnntiblng macAoe, F.J.Hagen.. 4IS,943 

Cigar bunching machine, F. C. Miller, 

41«,a65, 416.066, 416.117 
Clamp. 9ee Tool clamp. 

Clock pendulum, O. P. Reed 415,735 

Clock, secondary electric, B. L. Slocum 416,148 

Clocks, electrical appliance for winding, F. A. 

Lane 416.817 

Closet. See Dry closet. Water oloset. 

Cloth folding and winding machine. Masnire A 

Gary 415.8T4 

Clothes drier, A. A. Smedstad 415,743 

Cluteb, friction, L. B. Clapp 416,997 

Clutch, friction. F. C. Miller 416,067 

Coffee, machine for mixing ground, O. Voigt 415.8.M 

CoDee roaster, T. B. C. Burpee 41S,9i7 

Coffin fastener. W. C. Langenan 416,002 

Collar stuffing machine, horse, B. Brownson 416,97; 

Concentrator. O. Gates 415,999 

Cooler. See Liquor cooler. 

Cooler, P. L. Dermlgny 416.901 

Cooler for drinking glasses, portable. J. Sachs 415,960 

Copper, electrolytlcally obtaining. H. A. Beegall.. 416,738 

Corset. H. W.Lyon 416,»72 

Cotton, apparatus for cleaning and handling aeed, 

W.B.EIa(a«tiU 416.861 

Conpllngi ^e Cable oouplfng. Car coupling. 

OoupllngsleeTe, J. Willis 416,760 

Creasing paper, straw board, etc.. die for. L. A. 

Mayall 416.115 

Crtbrack.F.C. Hannahs... 416,102 

Crnclble for lead furnao«s. N. R. Wnson 416.086 

Crushing mill. G. Frllsbee 419.941 

Curtain hanger. D. DaTls... 415,833 

Cutter. See Pipe cutter. Vegetable cutter. 
Decanting device, Brickensteln & Babendreler.... 416,048 

Dentist's burr drill, B. T. Starr 416.983 

. Dentist's mouth mirror, G. F. ^ease 416,788 

Die. See Pipe elbow die. 

Distilling and desulhhurlslng hydrocarbon oil. 

process of and apparatus for, F. W. Minshall.. 416,876 

Door check. Gay 9t WIzom. 416,(fi6 

Doormat. T.J. A O.Q.Stllle 416.801 

Draughting apparatus, G. F. Dyar 416.09r 

Drawer guide, D. C. Clapp 416.030 

Drier. See Clothes drier. 

Drill. See Dentist's burr drill. 

Drilling machine sand reels, gudgeon for. W. 

Richards 415.9'46 

Drilling railway rails, etc.. machine for, IB. N. 

Hlgley.... 416.780 

Dry closet. 1 D. Smead .415,799 

Dust collector. G.R. Reeves 416,124 

Dyeing cotton, etc., machine for, L. Weldon..s... 416.8S 

Dy^ingmachlne. wool. L. Weldon 416,890 

Dyeing machine, yam. L. Weldon 416.888 

Dyeing wool, apparatus for. L. Weldon 415.930 

Dyes, making am, R. Grevllle. Williams 416.146 

Bavea trough. J. Wock 416,86« 

Egg beater, J. A.Perry 415.733 

Blectric lock, G. A. Barter 416.168 

Electric machine or motor, dynamo, A. L. RIker. . 416,0>I3 

Blectric meter, j:. Tbomsou 416.747. 415.748 

Blectric transformer. B. Thomson 413,74^ 

Blectric trumpet. J. P. ZIgang . 416,990 

Blectricfti distribution by secondary batteries, 

system of . S. C. C. Currle : 416.766 

Electrode for secondary batteries. Bradbury & 

Stone 416.938 

Electrodes of secondary batteries, making sup* 

portsfor.W. F.Smitb 416,136 

Elevator. See Bucket elevator. 

Blevatorgate, N. Sotaleeser 416.848 

Btevatorgate operating mechanism, C. J. Lata.... 416,027 



Elevator safety device. J. Hatcta 416.000 

Elevator aafety.devlce, B. lAlnesse — 416,112 

Engine.. See Petroleum motor engine. Rotary 

engine. 

Engine, N.H. Bdgerton 416,147 

Engine spring ends, die for making, G. H. SmItb . 416,017 

Envelope machine, C. H, Heywood 416,106 

Extension bit, W. S. Whiting 416.888 

Extractor. See Juice extractor. 

Extract*, making. J. W. Hyatt 416.107 

Fan. centrifugal. F. Pelser 416.070 

Fau for ventilation. H. C. Koonta 416,839 

Fan, powei-actuated, J. Poulaon 416,917 

Feed box for poultrv. A. S. Sherman 419.942 

Feed water puriller and scale arrester. B. F. Field 416,033 

Fence, W. H.Btaeffield 416.741 

Fence. C. H. WIman 416.026 

li'ence machine. J. A. Mlnnick 415.843 

Fence making machine. Parker A Landers <r) 11,044 

Fender. See Plow fender. 

File, cabinet, J. D. Hnbbard 419.782 

rile, letter. J. F. f Asb 416,036 

Filter and water purifier, F. Stiles 416.927 

Filter apparatus. O. RIeok -.. 416,076 

Flreeacape.L. Hill.... 416.8BT 

Fire kindler. S. S. Bcbst 416.806 

Fire klndler. P. L.Randall 415.734 

Fishing boat. E. Siodle 4I6,7'J7 

Fluids, apparatus for the contlouons extraction 

of,J, W. Hyatt 416,108 

Flushing apparatus, siphon and trap for, L. M. 

Hawley 416.911 

Flashing, antomatlc. H. C. Weeden 416,136 

Flushing by electricity, automatically. H. C. 

Weeden 416,138 

Flushing device, H. C. Weeden 416,U1 

Flushing device, antomatlc. A. P. Browne. 416,091 

Flushing device, automatic. H. C. Weeden. 

416,136, 416.137. 416,140. 416.141 
Flushing device for urinals, automatic. H. C. 

Weeden 416.1A) 

Flashing tank device, antomatlc fore-and-aft. H. 

C. Weeden 416,132 

Flashing the bowls of urinals, etc.. automatically. 

B.C. Weeden 4]^142 

Flushing urinals, etc.. automatically. H. C. 

Weeden 416,1»4 

Fly paper, package of, O. A W. Thnm 416,019 

Folding table, U.S.Lee 416,641 

Fork. See Hay fork. 

Fountain. See Sodawater fountain. 

Frame. See Photograph frame. 

Frigorlflc apparatus. R. P. PIctet 415.881 

Furnace. See Glass furnace. Hot air furnace. 

Portable furnace. Smoke consuming fur- 
nace. 

Galvanlcbattery. O. A.Bnbolm ... 416,963 

Galvanic battery. G. Otto 415,975 

Garment supporter. J. M. March 415,V73 

Gas check, T. Angell 416,804 

Gas generating apparatus, Boeklen & Wright 416,047 

Gas or fluid by steam pressure, apparatus for 

regulating the Bow of.G. C. Jackson.... 416,060. 416,061 

Gaaeous fuel burner, T. A. Bryan 415,704 

Gate. See Elevator gate. Railway crossing gate. 

Gearwheel. W. N. Whiteley 416,756 

Glass articlee. moDid fo^ making. S. Wasbtocton.. 416,818 

Gla«« furnace. A. G.Henrille 418,008 

Ulass moniii, 6^ H. »wtn:' ax- 418^; 

Glassware, tnol tor Bartag abd ertrnping, O. 

Franx 416,099 

Grain binder, antomatlc, W. N . Whiteley 415.767 

Grain binders, knotting device for, WblteleyfA 

Bayley 415.766 

Grain separator. A J Btiotd 415.709 

Grate, revolnble. H. Nicoll <1S.T11 

Grinding machine. W. C. F. Stuckel 416,886 

Grinding plane surfaces, machine for, Hyde & 

Homer. 416.109 

Gun carriage, disappearing. 8. H. Bmmens 416.71)8 

Hame. J. Letchworth 416.7Z> 

Hammock end holder. R. E. L. Iceman '. 416,110 

Handle. See Paper box handle. 

Hanger. See Curtain lianger. Insulating hanger. 

Lamp hanger. • 

Harrow, revolving. C. Fox 416.813 

Harvester. grain binding. A. B. Klllhwood 416.863 

Hat tray. C. Fisher 4(SJie4 

Hayand grain stackers, elevating devtoefor. F. 

M.Cropp 416.900 

Hay fork. L. T. Myers 415.729 

Headlight, locomotive. B. Meredith...... 416016 

Heater. See Portable heater. 

Ueating and ventilating houses, apparatus for, 

W.H.Drake 416,706 

Beating apparatn, electric, C. IS. CUrpenter .....' to.Vie 

Hinge, J. tr. Wise... ; 4»,044 

Hinge, lock. W. 8. McNeil 416.120 

Hoisting apparatus, W. A.Sharp — « 416.823 

Holder. See Bag holder. Bank note bolder. Can 

lid holder. Hammock end holder. Lantern 

holder. Sash holder. Tidy holder. Tool 

holder. 

Hoop stay for buckets, etc.. W. S. Pollitt 411>.?98 

Horseboot. P. J. Scbild«ta( 416,041 

Horseshoe. Rbonemus A liOhnes 416,795 

Horseshoe nails, manufacture of, W. W. Miner. . . 415,618 

Hose washing apparatus. H. Boyntoneto^ 416.9S5 

Hot air furnace, W. W. Kelsey.. 415.870 

Hot air furnace. D. S. Richardson 4l&!s20 

Hub. vehicle. T.J. Reld 416.073 

Hydrant. C. Hays 416.104 

Hydraulic motor. J. W. Garrett. Jr 416.033 

Hydrostatic presses, actuating. J. H. Vaile 416,0211 

Hydrostatic presses, apparatus for actuating, J. 

H. Valle 416.740 

Indicator. See Thermo-electric indicator. 

Insulating hanger. W. R. Park 416,122 

Insulators, composition of overhead. 8. H. Gib- 
son 416,664 

Jack. See Lifting Jack. 

Journal box for sheave wheels, W. Pbenlx 416.791 

Juice extractor. J. W.Hyatt ! 416.106 

Kaleidoscope, C. C. Clawson 416,093 

Knitted goods, machine toi' uniting. Hart A Wil- 

kins 41»,7?9 

Knitting machine, circular. M. J. Dinneen 415,634 

Knitting machine, circular, B. Lippitt 416,917 

Ladder, are. C. B. Little 4(&873 

Lamp adlnster. hanging. W. F. Bradner 416,896 

Lamp bnrner. F. A.Taher... 416,962 

I.amp. carbureting. A. KItson 415.914 

Lamp hanger, adjastable. W. F. Bradner 415,897 

Lamp socket. Incandescent, P. J. Chmagoe 416,061 

Ijintern, A. I,. Baron 415,093 

Lantern holder, W. A.Lattlmore.... 415.730 

Latch for alldlDR doors, W.H. Thomas 41IUB2 

Latheforwlndlna umatures. W. 8. Beldlng 419.806 

Lawn rake. i. P. BatUer 416,644 

Lawn t«nnla netsnpport, F. W.Taylor 41&EB^ 

Load bullion frpm matt* and slag, separattag, N. 

B. Wilson Mjm 

Letter box. w.o. Tiiytor .. 415,746 



Levee or ditching machine. A. Wllfert 416.084 

Litter. See Pot or lid lifter. 

Lifting Jack. F. B. Brock 416.703 

Light. See Headlight. 

Liquid releasing device, coin-operated. L. B. Nor- 

croBS 416.121 

Liquor cooler and holder, combined. J. Gordon... . 416,777 
Lock. See Bolt lock. Can lock. Electric lock. 
Nut lock. 

Lock. E. Hambujer 416,816 

Loom for weaving with short wefts. I. Ltodsley.. . 416,723 

Loom let-offmotlon. J. Wilkinson. ... 416,026 ' 

Loom picker check. R. Whltehouse 415.753 

Loom picker stick. L. K. Bryant 415,810 

Loom shuttle, C. E. Brlggs 415,702 

Loom shuttle motion. Murphy A Broadbead 416.S79 

Lubricator. See Antomatlc lubricator. 
M^ganeeebronze and alloy of commerce. A. H. 

A B.H.Cowles 416,«S2 

Masb machine and grain remover. G. RIeseck 415.796 

Mat. See Door mat. 

Matchmaking machine. W.Bond 416,028 

Match splints, machine lor cutting and fllllng. M. 

Tonng - 415.934 

Matches, machine for unfllllng. M. Toung 416,963 

Mattress, extension. E. R. Weber 416.023 

Mechanical movement. M.C. Jackson 415.783 

Meter. See Blectric meter. 

Mill. Bee Crushing mill. Rolling mill. Sawblll. 

Miter box, H. B. Davis 416,940 

Mould. See Glass mould. 

Moletrap. W.B.Mills 416^728 

Mosqnitocanopy, H. B. Kip 415.913 

Motor. See Hydraulic motor. 

Multiple switch board circuit. J. J. Carty 415,766 

Musical Instruments, machine for playing upon, 

C.S.Crawford 416.093 

Nut lock. M. Kane 416,786 

Ore concentrator. C. H. Yoll 416.021 

Overshoe. J. S. O'Hara 415.922 

Packing, piston rod, W.Gmb 416,058 

Pall, mop wringer, B. A. Wood 416,087 

Paint, casein. H. C. Frelst 416.100 

Palut. roofing, Prestaour A J^ake 416,966 

Pantry slides, roCatlbg selfclosing case for. N. S. 

Wood -. 416.146 

Paper bags, machine for the manufacture of. A. 

L.Stevens. 415,960 

Paper box. H. W. Doming 416,668, 416,86S 

Paper box handle, W. D Smith 416,07(i 

Paper feeding mechanisms, antomatlc regulator 

for.J. A.M. Ross 415,677 

Pen, fonntaln. J. Holland 416,838 

Pen holder rest. T. H. Logan 416,003 

Petroleum motor engine, K. Gramm 415,908 

Photograph frame. G. W. Gilbert 415.71.'i 

Pipe cutter. J. Hammerand 415,714 

Pipe elbow die. C. B. Cooper 416.0)1 

Plane, W. Melster 415,918 

Plow attachment. T. J. A W.J. Baker ... 415.e»2 

Plow attachment. B. F. King 416,111 

Plowfender, W.H. Trammel 415,687 

Plow, gang, H. Squire 415.800 

Plows, Jointer arm for, E. M. Hickman 415,866 

Pocket case, W. B. White '.: 416363 

Poletip, vehicle. J. Boylao 416,8.% 

Portable furnace, J.N. Mnller 416.068 

Portable heater. H. L. McCoy... 415,730 

Potor lid lifter. W. V. Kendrlck.. 416.063 

Poultry, pen for exhibiting, W.H. Drewltt... 415.769 

Power. See Wave power. 

Power transmitting device. Best A Underwood. . . 416.090 

Preeses. bale removing and headlng*up attach- 

mentfor.W.C. Hackett 41!.eD!> 

Printing and rating machine, combined. J. W. 

DIckleson 416J02 

Printing device, A. L. Stevens 415.936 

Pulley. J. A. J. Shnltz 415,948 

Pulley, split. C. McNeal 415.920 

Pump, compressor. B. Penney 416.071 

Pump.dooble-actlng. W. B. Jacobs 416.0.'15 

Pump, duplex force. W. H. Grove 416,034 

Punch, hand, S. Francis 416,636 

Back. Bee Crib raok, 

Baliwar crossing gate, J. W. Trammell 416.034 

Railway gates, separable electric conductor for. 

F.B. Fowler 415.710 

Railway semaphore signal, G.W.Reiff 416,0r4 

Ballwoy tie. S. F. Thomas 416.081 

Railway Me. chair, and clamp. C. F. Z. Caraorlstl. . 416.050 

Railway track appliance. A. A.Strom 416,966 

Ballway vehicles, wheel for, W. Strondley 416.745 

Bake. See Lawn rake. 

Rand trimmer. J. W. Pmmmer 416.011 

Raior.safety.H. B. Lakch 416.113 

Ref rIgerAtIng machines, oompreasor pnmp for. B, 

Penney 416.072 

Register. See Cash register. 

Register. Solon AMcMahon 415.982 

Regulator. See Tooth regulator. 

Riveting, J. D. Strlckler 415,886 

Roiling mill plants, heating furnace for. C. H. 

Morgan 416.007 

Rolling mill. rod. G. Jsnsson 415.784 

Rotary engine. D. Williamson 4Uf3.415.951 

Rule and protractor, combined. H. Horn 416.944 

Rumbling machine. M. M. Smith 416.744 

Sadirons, burner for self -heating. G. Heldel 416,716 

Sash, adjustable window, C. Megow 416.004 

Sasb fastener, Bulloch AGrogan 416,898 

Sasbholder, G.W.Powell 416.882 

Saw. B. F. Day 416,094 

Saw, drag. .1. H. Aleslagel 415.764 

Sawmill, band, D.O. Prescott.... 416.012 

Saws, apparatus for lubricating gin, R. F. Span- 

genberg 416,079 

Sawing machine. W. Baptist... 416,068 

Sawing machine. R. H. Hoyt 415,717 

Scales, weighing, L. G. Spencer 416,824 

Screen. See Wludow screen. 

Screw lapping machine. F. H. Richards — 415.846 

Screw threading machine. F. H. Richards 415.615 

Seat. See Vehicle seat. 

Secondary battery, W. F. Smith 415,981 

Separator. See Grain sepsrator. 

Sewing knit fabrics, machine for. Harbangh A 

MIdgley 415.778 

Sewlnii machine for finishing bnttonboles, J. 

Reece 415.!m 

Sewing machine take-up. J. B. A. Glbbs 416,814 

Sewing machine tenslou mechanism. A. Steward.. 415.&1 

Shafts, vehlcle.D.M.AT. H. Parry 416,782 

Shafto, machine for bending vehicle, T. E. Mon- 
tague 415.919 

Sheaf carrier. M. Kane 415,785 

Sheave, H.P.Terry 416,987 

Sheet metal vessel. J. Stern 415,984 

Shell for ordnance. 8. H. Bmmens 415.707 

Shell, movable needle, P. P. Langfiu 416,719 

Shingle sawing machines, spalt dropping mechan- 
ism for. F. Cballoner 415.867 

Shirt. O. D. Bghmie 416.906. 415.906 

Shoe sole faattalDg.F.CH.nokect..... 416,771 



Show windows, device for supporting articles in. 

KerrAHodge 416.911 

Sickle bars. Implement for holding, J. C. Gentry . 416.712 

SlgD.J.P. Relly 416,075 

Signal. See Railway semaphore signal. 

Sklrtelevator.dress.G. W. Way inSBS 

Smoke consuming furnace, D. Clegg 416,U6<) 

Soda water fonntaln. A. D. Puffer 416.883 

Sole. J.N. Moulton 416;118 

Sower.seed.C. W; Sorensen 416.127 

Spark conductor, K. H. Carper 416.8:n 

Speaking tubes, sound receiver for, R. Walsh 416.^^ 

Spinning machine spindle driving device, J. E. 

Tynan 415327 

Spring. See Vehicle spring. 

Steam holler, sectional, N. W.Pratt 415.976 

Stereotype plates, maohlne for bending, W. 

Scott 416,811 

Stong, artificial. A. C. Pontoc ; 416.794 

Stopper. See Bottle stopper. 

Stove, cooking, R. S. Carr 415,938 

Stove, gas, J. Wybauw 419,891 

Stove, beating, Bennett A Muller 416.089 

Stove, vapor burner. H. Ruppel . . ^ 416.010 

Strength tester, coin-controlled. G. Soeding 416,9<9 

Supporter. See Garment supporter. 

Swivel joints, making tubular, C. L. Bastlan 416,691 

Table. See Folding table. 

Tacks, nails, etc., mechanism for distributing, J. 

R Mattellger 416,726 

Tag fastener. C. M. Richardson 419.979 

Telemeter, induction. P. Moennlch 416,108 

Telephone receiver, J. W.Boi^a 416,700 

Tent and attachment, B.M. Turner 416,826 

Theater appliance, O. O. Leabhart 415,731 

Thermo-electric indicator, Wlesebrock A Huber.. 415.758 

Tidy holder. J. R. A J. Ferguson 415.TID 

Tie. See Railway tie. 

TlrebolLxrencb. A. Worden 415.761 

TIretlgbtener. J. McAllister 416.039 

Toilet lotion. E. C. Summerbayes 415.849 

Toluldlne blue, manufacture of. Dandllker A 

Bernthsen... 416,0GS 

Tongue tip. vehicle. H. De Tamble 4153B0 

Tool. J. L. Painter 419,923 

Tool clamp. G. F. Hall 415.989 

Tool holder. H. Schoncke 416,926 

Tooth regulator, E. H. Angle 416.629 

Trace attachment, W. F. Turman 415.928 

Tramway with vertical tracks. C. Zlpernowsky... . 416,991 

Trap. See Mole trap. 

Trimmer. See Raud trimmer. 

Trimmings for the edges of fabrics^ making, J. D. 

Morley 415,974 

Trough. See Eaves trough. 

Truck, car. W. S. G. Baker 415.8112 

Truss. M. HutchlOB 416.D01 

Tubes, manufacture of, J. Robertson 416.0i? 

Tubes, method of and means for making. J. Rob- 
ertson 416.014 

Twine. B. P. Clark 416.063 

Valve. T. S. Bishop 415A9 

Valve.J. E. Faby..... 416,86,1 

Valve apparatus for vacuum railway brakes. J. 

Gresham 416,968 

Valve, electro-automatic. M. A. A A. 9. Klasell.... 415,871 

Valve, gate, J, Galvin 415,776 

Vegetable cutter, rotary, M. E. RIcbter ... 416.847 

Vehicle seat. G. W. Kerr 116,971 

Vehlole seat loop. H. G. Olds ()e.oail 

Vehicle spring. J. !>. Oleek '. 416.063 

Vehicle wheel, P. P. De Bogory 416.0K 

Velocipede. W. P. Perry 416.790 

Velocipede. A. Sharp 416.740 

Veterinary surgical Instrument. H. B. Harter 415,715 

Wagon bed raiser. J. A. Hughlett 416.0ati 

Wagon body. P. V.Clark..'. 415,968 

Washing machine, S. Hake. 415,866 

Washing machine, W. Whitcomb 415.828 

Washing machine, A. E. Toung 416,762 

Watch bow. H. T. Buck 415,"«« 

Watch bow fastening. J. M. Ctlhoun.. 416.996 

Watch case pliers. M. N. Coe 416,960 

Watch dials, applying characters and lines to. F. 

Scfamals 416.016 

Watch dials, machine for enameling. E. H. Ryan. 419,v:-i7 

Water closet. D. L. Dwinnell 415.961 

Water closet bowl, H. C. Weeden 416.1.19 

Water closet flushing apparatus. J. Kelly 415.889 

Water wheel, turbine. W.C.Meodows 416,842 

Wave power. A. W. Dowe 416,812 

Wheel. Bee Car wheel. Gear wheel. Vehicle 
wheel. Water wheel. 

Wheel. T. P. Oliver 415.787 

Windmill. C. Claypool 419,811 

Wlndmlll.J.B. Duncan 416.904 

Window. G. W. Keeler 415.946 

Window screen. W.H.Thomas ,.... 416,683 

Window screen. J. Woodhams 416,989 

Window Bill, D. E Btrayer 416.080 

Wire stretctaer, J. M.Merrltt 416,805 

Wire ornamenting machine, W. M. Patt 415,880 

Wrench. Bee Tire bolt wrench. 

Yard stick and square, combined, W. Welsaager.. 41h.034 



DESIGNS. 

Buckle, clasp. H. C. Noble 18.447. 19,448 

Hatband, W.T.Brlgham 19,445 

Hinge. G.S. Barklntin 19.444 

Latch case. G. S. Barklntin J9,44{, 19.44.1 

Letters, font of Initial, G. F. Giesecke 19,446 

TRADE MARKS. 

Disinfectants, Boston Chemical Company 17.213 

Files and transfer cases, letter. J. Morris Company 17,223 
Hose of circular knit fabric, fire, H. F. Herkner.... 17,220 
Medical preparations, certain named. E. V. Came- 
ron 17,214 

Oil cans forfllling lamps, G. H. Coursen 17,216 

Patnt. roof. W, Reeves 17.226 

Paints, fillers, and stains. Mound City Paint and 

ColorCompany 17.224 

Paper, note. H. S. Crocker A Co 17,218 

Pencil sharpeners and raxorstrops, G. H, Coarsen. 17.217 

Pens, L. Isaacs ACo 17.221 

Pens.S. B.McBeath 17.226 

Roofing slate. G. R. Davles 17.219 

Rubber dress shields. I. B. Klelnert 17,222 

Whisky. Allman ACo 17.212 

A Printed copy of tue specification and drawing of 
any patent in the foregoing ll»t will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn A 
Co.. 361 Broadway. NewTork. 

Canadian Patents may now be obtained by the 
Inventors for any of the invention* named In the fQi«- 
going list, provided they are simple, at a oast of f40 
each. If complicated, thecostwill he alittle more. For 
full Instrnctlona adiliess Munn A Co., aSl Broadway, 
Sew Tork. Other f orelgo patents may also be obtained. 
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Inside Paffe*eaelilD»ertioD ... TScentiiailBe. 
Back Pase* encb iDHertlOD - - - 91.00 n line. 

'l^be above are cbarfEes pei* apate lioe—about eight 
words per line. Tbts notice shows tbe width of tbe liae, 
and is S9t io agate type. EDfrravioKs may bead adrer. 
tlBemeots at the same rate per a^ate liae, by meaaure- 
mcDt, as the letter press AdvertiBemeDtB must be 
received at publicatioo office as early a« Tbursday mom- 
ins to appear to oezt issue. 



USE ADAMANT WALL PLASTER 




It Is Hardi Ueoaet and 

Adhesive* Doe&noz check 
or crack. It Is impervious 
to WLDd. water^ and dleease 
eerma. It dries fn a ^ew 
hours. It can be applied In 
any tind of weather. It 1& 
in general nse. Xjlceusee 
granted for the mizln^i 
uhIdk* and selling. Address 

ADAMANT MFQ. GO. 

f ri E. BeDesee Street, 
Syracuse, N. If. 



ICE-HODSE AND COLD ROOM.— BY 
G. Hatfield, with directions for conrtnurtlon. Pot 
engrarlngs. CoDtalDCd Id sciintifio American snP 
PLEMKNT, 59. I'rioe ^0 cents. To h« bad at this o«ce 
•nd of aU Dewsdealers. 




"SUr- 

FoDt Lftthe 

SwJDef 



L 
A 



Screw Cu-i- 
tin^ Autu- 
matic CrOBB 
fudf etc 



LATHE 




p4 I CAtnlORtU 

■ ■ ■ .rres 

of «U DVT 
MicUbhj, 



Sancca ealis Wfg- Co..'695 Water St. Seneca Fails, N. Y 



THE COPYING PAD.— HO W TO MAKE 

and bow to use; withaoeogravtoK- Practical directions 
hOff to prepare the gelatine pad., and alao the antitne in^ 
by which tb« copies are made ; how to apply t he written 
letter to the pad; how to takeoff copies of the letter. 
Contained In Scibstifjc ambrican Supplement. No. 
43S. Price 10 cents. For sale at this ofQce and by all 
newsdealers In all parts of tbe country 



SEBASTIAN,MAY&GO'Si 

lopnTSd Gcnv Catthg 

Power JjJXISXXMi 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. ZaMfj ffB irtal. 
Catalogues mailed on apphcation.i 
les W. Sd St., Clnciniiati, O. 




CABINET WOODS 

and VENEERS, 

FRET SAW or BRACKET WOODS, 

Bend stamp for catalORue. 

HEBBY T. BAHTIETT, "" WWtoHf ■"■ 



$3 PRINTING PRESS 

lFoc Cards, labels, etc- Clrcnlar presB^ tS. 

»fti4e for Bnibll newspapers, |41. Botary 
jobber, ftxlS, tiOD. Do all your own prlnt- 
iDiir azid adreTtlBlmc. Full printed rules 

^ for type-aettln0» etc. Send z stamps for 
^^talQRde of presaeB^ type, cards, etc., to 
factorx. KEIiSEX Ss CO*, Meriden, Codd, 




ELECTRO MOTOR, SIMPLE, HOW TO 

make. ByQ . M. H opklua.— Description of a small electro 
motor devlned and conatmcted with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which wonid have sufficient power to operate a foot 
lathe or any maobine requirinx not over one man power, 
ivith 11 flgures. Contained in sciknitfic American 
SiTPPL,BMkCNT, No.ffll. I'rlcc 10 cents. To be bad at 
this offioe and from all newsdealers. 




-3^^^^^^ PERFORATED METALS1 MINING SCREENS, 

^^■^^^Qt^^"" r (BoftL'-'OsE Separators, REVOLVING"" Shaking SCREENS. 
-'■' ■'|:»JiGS8:5TAMPBATTERIES'^"-.-'-i'*l1llLlNG.M\NlNCMACH\KERY;-."/!. 

_ ^&.., J1 : HARRINGTON & KING PERFORATING © .CHICAGO. 



Push on the end of the handle and tbe screw sae« In. 




Two slzes-Ito. 1 $1.2li, No. 2 $U0. 

For gale by ail. leading Hardware Dealers. AeIl to see it. 



SPECIAL NOTICE! 

fT^e have Just issued a Catalogue and Price List 
of MlnlUR, Tunnelirt^f, and Quarrying Machinery. 
This catalogue will be mailed free to contractors^ 
en^neers, and to any mu engaged or interested in 
rock excavation or compressed air. I'o all other 
persons It will be sent on receipt of SO cents In 
postage stamps. 

Inqer&olL-Serqeant Rook Drill Co;, 

10 Park Place. New York. 



ROCK DRIllS^Slwif*; 



AIR COMPRESS0RS&; 

GENER/^L MACHINERY '"■ ^fS!<^^"'"' 
MlNINcTuNNEiLING. ' ' ' 

RAND DRILLCo 23 Park Place r,tv, vcm.:- 



ICE-BOATS — THEIR CONSTRUCTION 

and mEnuMtemetit. With working drawings, detalte. and 
directions in fnll. Four engravineQ, showing mode c$ 
Oonstruotion. Views o* the two fastest ice-saUing )ioat« 
used on the Hudson river In winter By H, A. Horafall, 
M.B. Contained In Scikstii'ic Ambrican g[ii>pi.K, 
M^i^T, 1. The same number also contains the rules aod 
regulations for the formation of ice-boat clubs, the sail- 
ing and maTiagement of ice-boats . iMoe 10 ceDts. 



CAT AJQgUES EBEE TCTANY APDRESS 




ROB ROY LINEN HOSE 

0. K. COTTON MILL HOSE & MILL SUPPLIES. 




BOSTON WOVEN BTOSB CO. 

334 DeTonsbire l^treet. Bmton. 

332 Lake titreet, Cbieago. 



THE MODEEN ICE YACHT. — BY 

Geo. W. Polk. A new and valnahle paper, containing 
full practical directions and specifications for tlie con., 
strnction of the fastest and tiest kinds of Ice Yachts of 
the latest, most apprOTed -forms, inustrated with en- 
graTlngs drawn to scale, sbowlnv the form, position, 
and arrangement of ail the parts. Contained In SciBir- 

tltlC AMERICAS SUPPLBMKNT, Uo. 4f.j4. Price 10 

ceuts. To be had at this office and of all newsdealers. 



The Stevens Portable Mi 

For CORN and FEED Grinding. 
fieaalne French BUHR STONES 

POWER CORN SHELI.EIt. 

Prices below tbe lowest. 

A. W. STEVENS & SON, 

AITBITRN, N. T. 

Also Mf rs. of Threshers and Engines. 




2tO40H. p. 




8Us[>lMt7, SWM7. 



The MOTOR of 19tb fESTUBY. 

Can be used Any f(<M:e. todo j,n]i 
Trtwk.and \>j Any l>nt.. No BollerJ 
No Fire! No Steam! No Ashes! 
NoGauKCs! No Eneineer ! A per- 
fectly safe Motor for all places and 
purposes. Coei of operation about one 
cent an hour to each indicated horse 
power. Forcirculars, etc., address 

Charter Gas Engine Co. 

F. O. Box 148. Sterlins, III. 



ICE-HOUSE AND REFRIGERATOR 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fratt from 
season to season. The atria kept dry and pure through- 
out the year at a temperature of from Si'^ to 36". Con- 
tainedin Scientific AuERiCANgtrppLEHENT No. 110, 
Price 10 cents. Tobebadatthisofflce and of all news. 
Sealers. 




o^ e A^^tt Klre Felt CoTerlngs, 

^90 KB I \JO FacklnKs,Bheathings,&c. 

The CHALMERS-SPENCE CO., Mfrs. 
^418.435 Stb Street. Eaat RWer. N. T. 







L'fESHilRT^'^?,'!^Wftv 



Address: The American Writing 

Umhine Co., Hartford, Conti.; 

New Yori OtHoe, 2S7 Broedwsj, 






HARRISON CONVEYOR ! 

Handfiii^ 6raln, Coal, Sand, ClanJan Bark, Cinders, Ores, Seeds,&c. 
^^.\ BORDEN, SELLECK & CO., lMalS'fL». I Chicago, III 



WEITMITEK PATENT FURNACE. BOIIjERS OF EVERY DESCUIFTION. 

IDE AUTOMATIC ENGINES. inttiDit ud Poiuble EDstaws. 




Manu^Gtured by FOUNDRY & MACHINE DEPT., Harrisburg, Pa., U. S. A. 



S cientific gook R atalogue 



RECENTLY PUUMSHBD. 

Our new catalogue containluK over 100 pagea, includ- 
ing works on more than flfty different subjects. Will be 
mailed tree to any address on application. 

mUNN dL CO., Publishers Scientific American. 
3tfl Broadwn7» New Vork, 



TYPEWRITERS 

Send for New Illustrated Catalogue describing all Ma> 

chines. Largest stock in America. 

New or Second -band Typewriters of all makes. 

Machints J2en(ea in. any part of the covmtry. SuppHesln 

ahnndan ce. Prices the l eweflu 

N.%TIOF>rAli TYPEWRITER EXCHANGE, 

l«l La Salle Street* Cblcaso, lU. 



VELOCITY OF ICE BOATS, A COLLEC 

Hon of Interesting lettert to the editor of the Scientific 
American on. the question of the speed of ice boats^ de.. 
moiiBtrating how and why It fa that these cratt saQ 
faster than the wind which propels them. Illustrated 
with 10 explanatory dlagruma. Containod in Scientipio 
Auerican SuppLiiMEiirT, No, 314* PHce 10 centa. To 
be had at this office and from ail newBdealers. 



LlglttnlnK TTel^inUits Macbinerr* 
Makers of Hydiunlic, jetting, RevOtv- 

itig. Artesian, Hiuing'f Diamond/ TooH 

'Veils*; Proapecting, Eapines. Boilers, 

Wind Mills, Pumpa, eta.. Sold os 

. TRtA.1., An SNCTCIiOf XSIA of 

I »000 Vagrsvinga.Eartb BtrA<^car 

Itetermfcnatlon ofMjner> 

_.1b and QilaUl7of Water. 

Ulvesliitfit, nndsOold. 

Mailed for E5 eta, 

las Book e&etfl. 

The Atoerifian 

AURORA, l5[S. 




OIL WELL SUPPLY CO. Ltd. 

gi & 82 WATER STREET, 

Plttsbarsb, fa., 

lUanufacturers of everything needed for 

Jor either Gas. Oii, Water, or Mineral 

Tests, Boilers, Engioes, Pipe, 

Cordage, Linlllng Tools, ete. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 






F^REI 
^ BOOM 



RES8E8. 



50 TO 500 TONS, 

by Hand or Power. 

F.ri.1iHD.t eTerypurlM>.«r golrtoc . r c ere 

BOOMER A BOSCHERT PRESS CO. 



166 Wi« Water 



^vju.8.. 




ARTESIAN 

Wells. Oil and Gas Wells, drilled 
by contract to anj depth, from 60 
to3D00Ceet. We also manufacture 
and furnish eveiTthliig required 
to driU and complete same^ Port- 
able Hone Power and Mounted 
Bteam Drilling Hochlnes for 100 to 
4Q0ft. Send e cents tor illustrated 
catalogne. Fierce Artealun 
fLiid <»ll Well Snuply Co,* 
80 Beaver Street, New lork. 



IN V KNTORS and others desirln^' new articles manufac- 
tured and introduced, address F. O, Boi 86. Cleveland^ O. 




g PenberthY Automatic Injector. 

Cost lens than others and do equal work. 
Lift '.JO feet and work from bead as well. 
Restart themselves and require no watch- 
ing. Will lift throuKb hot pipes, work 
m 25 to 150 lbs. pressure. Parts remov- 
able without dlsconnectloe. atoo lo- 
tercbantreable. Send for pamphlet. 
Penberthy \nhctor Co., Detroit^ Mich- 
DonCKan & Swifts, 174 Fnlton St., 
New York. 
Park & Lacy, San Francisco. 
L. M. Runisey Mfe. Co., St. Louis. 




NICKEL 

electrTputing 



M AT E R I A L 



TORPEDO DISCHARGE TUBES. — A 
full description of the meobsnlsm and mode of opera- 
tion of the Canet system of tubes fer launcblnv torpe- 
does. With 10 llinstratlons. Contained In seiBNiiFic 
AUERICAN SUPPLEMENT, Ko. 710. Price 10 cents. 
To be bad at this office and ft'om all newsdealers. 



AUTELRNS 



m*!Soj 



-;. J. B.Colt aGo. 

IGBeiekmanSt. NewYoRK. 



T IXB 



^utntit'u ^mtxitm 

ESTABLISHED 1»46. 

The nest Popalkr Selenttfle Paper in the World. 



Only SS^OO e. VeaV, Includtnir Poatase. Weeklr. 
33 N ambers a Vear. 



Tbifl widely circnliiied and splendidly Illustrated 
paperls published weekly. Every number contains alx- 
teen pafzes of useful infotmation and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Mucbinery, 
New Inventions. Novelties in Mechanics, Manufiictures, 
Chemistry, Electricity. Teegrapby, Pdotograpby, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms or Subsciiption.— One copy of the Scikn- 
TIFIC A^iERiCAN will be sent for one vear-mAZ numbers- 
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of three dollni'n by the pub- 
lishers; six months, tl.dO: three months, $1.0U. 

CInbn.— Special rates for several named, and to Post 
Masters. Write for particulars. 

Tbe safest way to remit is by Postal Order. Vraft. or 
Express Money Order. Mom^y carefnlly plhced Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at tbe sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pa^ 
able to _ 

3N^xj:sriT cSc CO-, 

S6I Broadway, New York. 

■ • 

Scientific limerican Supplement. 

This Is a separate and distinct publication from 
THK SciiENXiFio American, but is uniform therewith 
In sl£e,every numker containing sixteen larice pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
Thk ScluNTivic AuKaiCAN SuppLKMKNT is published 
weekly, and Includes a very wide rsDee of contents. It 
presents tbe most recent papers by eminent writers in 
all the principal departments of Science and tbe 
Dseful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, ArchGeology, Astronomy, 
Chemistry, Electricity, Lltrht, Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing industries. Sanitary Su- 
gineertrig. Agriculture. Horticulture^ Domestic Eoono- 
myc Biography, Medicine, etc A vafitaBionnt of fresh 
and valuable Information obtainable In no other pub. 
liCatLon. 

The most important Engineei-ing Works, MecbanlBDis, 
and Manufactures at home and abro&d are lllusttated 
and described in tbe Suppj^bubnt. 

Price for tbe SuFpi.EMaHTfor the United States and 
Canada, $5.U0 a year, or one copy of the Scientific AM. 
EKICAN and one copy of the Stn'PLKMKNT, both mailed 
for one year for $t.0O. Single copies lO cents. Address 
and remit by postal order, expressmoney order,orcheck4 

niUNN & Co,, 301 Broadway, N. Y„ 
PabUsbera Scibntifio Ameiucan. 



REMINGTON 




STANDARD TYPEWRITER. 

Gold niedal-FariB Exposltlou, 18US. 

Wyckoff, Seamans & Benedict 

38r BROADWAY, NEW YOKK. 



Building Edition. 

The sciitNTiric AuebiOAn AbchitbctB' and 
BoiLDEBSV Edition Is tssued monthly. 93M a year. 
Single copies, 25 centa. Forty large quarto pages, equal 
to about two hundred ordinary book pages: formlnga 
large and splendid fltagazin e of Arcbiteccurei rk:h- 
ly adorned with elegant plates in colors, and with other 
fine engravings ; Illustrating the most Interesting ex- 
amples of mudem Architectural Construction and 
allied. subjects. 

A special feature Is the presentation In each number 
of a variety of the latest and beat plans for private resi- 
dences, city and country. Including tboi^e of very mod* 
erate cost as well as the more expensive. Drawings in 
perspective and In color are given, together with full 
Plans, Specifications, Sheets of Details, Estiiiiates,wtc. 

The elegance and cheapness of this loa^nlflcent work 
have won for It tbe I.iirKest Circulaiion of any 
Archlieccural publication In the world. Sold by all 
DOTSdealer*. ^.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York, 



TOOL AGENTS WANTED 
11 <'u-;-v SHOP lotheLniled States 

THE FINEST OF MECHANICAL TDOLS A SPECIALTY, 
C.B.JAMES. 98 LAKE ST. CHICAGO, 




STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 

and Metal Type Wheels. 

Nefr York SteDCll Work.. Mfrs. 

100 Nassau Street, New Tork. 



J^lTfl Oil LAMPS HWt NO EC^UAL 

Views "f'^^LSuBjEiT^ 

L. MANASSE 

as MAOISOM' -CHICAGO ILl 



2nd 



MACHINERY 



N. Y. Mach'y Depot, Bridge BtoreU.FraDkfortSt. 



° St 
N.Y. 



CUTLER desk; 



BEST IN THE WORLD 

A Ct.-'"''L. FR a. SON. 



PATENTS! 

Ml£SSKS. MUNN & CO., in connection witbthe publi- 
cation of tbe SciKNTiPic American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had fortV-on« yeara* 
tuperi^nce. and now have unequaled facilities for the 
preparation of Patent Brawfntfs, t^pecitlcations, and the 
prosecution of A ppllcations f or Patents In the UnU.ed 
atatCB. Canada, and 1< orelgn Countries. Messrs. Munn & 
Go. also attendto the preparationof CaveHts.Copyrights 
for Books, Labels, Reissuee, Asuit^niiients, and (leports 
GO InfrluRementEi of Patents. All business Intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet s«ot free of charue. on appiicstiun, con- 
taining funinformatlon sbout Patents and bow to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Pfttants, Appeals, Ueis^ueH, InfriDKemehts, As- 
signments, Rejected Cases. Hints on the Sale ef Pa- 
tents, etc. 

We also send, free of charoe, a STuopsls of Foreign Pa- 
tent Laws, showing tbe cost and method of becurtng 
patents in all tbe principal countries of tiie world. 
nilJNN &: CO., Solicitors of Patents, 

3t>l Broadway, New York. 
BRANCH Ot-riCBS.-No.SB and Si F Street, Pa- 
■ciflc Building. near 7th curwft^ WaaltLngtoa, D. C 
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Founded by Mathew CaTey, 1786. 

HENRY CAREY^BAIRD & CO. 

iBdnotrlftl Pobliflbers, Baok«eller«, and ImporterSf 
810 WRiDUt «t.. Philadelphia, I'a.. U. S. A. 

^^Our Dew and Revieed Catalogue of Practleal and 
ScleDtlflc Books, 84 pa^es, 8to, and our other Catalogues 
and Circulars, the whole coverin*? every branch of Sci- 
ence applied to the Arts, aent free and free of poataire 
toaay oDein any part of toe worldwho will furnish his 
address. 



EstaUUhed t>u EDWAnj} L. TOUMANS. 

The Popular Science Monthly. 

Edited by Wm. J. Touhans. 

Science la rapidly coming to be the coDtrol]]Dg force 
In every field of hnman activity. 

It has developed the clumsy dag-out Into the swUtt 
ocean steamer, and the slow-golag part Into the flylnK 
rallway-tralD. 

Without It the Industrial worker was a bopeleas 
drudge : the growth of its applicMJoDS has multiplied 
his comforts and 1 creased hl» leiBiire. 

Wlthoutlt the race was p*warless in the presence of 
disease; with Its help epidemics are diBai>pearli]K, and 
better health with longer life are secured. 

Wit bout It education wae an unTarying routine of me- 
chanical repetitions; upon it has ariseTi an art adapted 
to the needs of individual minda and to the conditions 
of modf.rn life. 

SimUarly. in every department of human activity it is 
the creat ageocy of Improvement. In its stead? pro- 
gress it toucbes everywhere and affects everyboay. It 
gives law to the material I terests of tbe community, 
and powerfully influences tbe ideas, opinions, and be- 
liefs of men, so that all have aitolnterest in being In- 
formed of Its advancement. 

T3K POPDIiAR 3 IBNCK MONTHLX iS ^^OOUd to *UJ)- 

Vlyin^tliiski\owle<iQtvn a form that can b* aoBiiy xfn4€r- 
gtoodjU-nd for nearly twenty years tuiMinamtaineda leaiini/ 
poHtwn arwmf acientific jourfiols. 

With other illustrations, each nnmber contains a fine- 
ly engraved PORTRAIT of some eminent man of ad- 
encc, with a BIOGRAPHICAL SKETCH. 

The managers of THt-: Popular Scien k MONthlt 
accepttbesteadilygrewioff circulation of the magaalue, 
and the large iDfluence it has jcained among the more 
tbooffhtful and liberal- minded readers In America, as 
the hlfKbejit testimonial of approval of ita past eourse. 
Increasing attention will be given to'ttae dlscusatoD of 
economic subjet^s and other leading scientific qaestlonS 
oftfae day, Dui-iofithe coming year the mogaztne wlU 
contain a series of papers from distinguished speclullsts 
on the ^enc7 of science in tbe growth <if tbe leading 
in d as t lies of tbe world alDce tbedlseovery of America 
by Columbus. 

New Tork. D. APPLETON & COMPANY. 1.3. and 
&BONI} Street. 

8in^ Number, 50 cents. Yearly Stthscripticm, $5.00. 




AHer Being on the Market Four Years 

"ACME" StlU 

SUN One, Two, Three, and 
Four Horse Power. Arranged 
tot either NatttbaXl Gas or 
Kerosene Oil fire, aa^^ered. 
No extra insuranCA riMHiipd oa 
account of the oil nre.ll^md for 
catalogue giving fall partic- 
ulars and prices- 

Rocheikter JUachiuo Tool 
Works, KAChetter, M. ¥. 



THE KODAK 

Bmbodles tbe only system of continnons film photo- 
graphy, world-wide auccesfl. 

^* row preai the button. We do the reef,'* 

Or you can do U yourself. 

THE EASTMAN DRY PLATE AND FILM CO. 

Price 135, loaded for 100 pictures. Reloading $2. 
Send for Kodak Primer, tree. BocbeStxr. N. T. 




A flIFT FOR EACH MEMBER OF THE FAMILY. 



tea complete, comprehensive, ready, 
reference cyclopedia, published four 



THE INTERNftTIONftL CYCLOPEDIA 

yeare ago at the lowest cost conf^istent with good paper, good type, good binding, and good editinc;, and is 
better to-day hecaase of careful revision. 

No other cyclopedia approaching it in size — 15 volnmes, vrltfa 5O9OOO titles— is sold at so low 
a price; and no other so generally contains the latest Information and statistics. Yet itn cot^t is moderate, 
and terms of payment easy — if yon wish. Delivered free of expense. Correspondence solicited. 

Salesmen wanted. Address. SUBSCRIPTION DEPARTMENT, 

DODO, MEAD & COMPANY, Publishers, 753 & 755 Broadway, New York. 




The CHANDLER 

WATER MOTOR 

Works well od I<aw a d HIsh 

Pressures. 

Single, Duplex, Triple. and Quad, 
riiple Autamatlc PISTON ftIO> 

TOK.S.aiiavted.tocMclaesaofwork. 
Send for Circulars. 

Howard Bros., Buffalo, N. Y. 



QUARTZ FIBERS. BY C.V. BOYB. F.R.S. 

— A description of the author's experiments In tbe pro- 
ductloD of micro Myopic fib era from quartz, with 9 figures. 
Contained in Scientific American Supplkurnt, 
No. 7 17 . Price 10 cents To be bad at thlsofBce and 
from all newsdealers. 



ttCI 



CLARK'S .^'oV. TRUCK WHEELS 

AND CASTERS. 

Noiseless Rubber-Tired Truck Wheels 

AND CASTERH. 

tbat save all wearlDR of floors. 
AIiio. COAIPLETE TRUCKS. 

C tAloKue free. 

CEO. P.CLARK, 

Box L, Windsor Locks, Conn. 




PRODTTCTION OF AMMONIA PROM 

Coal. — A paper by LudwlK Mond. gtvlvig aiiaocouatof 
the waih that -baa baaa (Xane by hmntvAbft My of pro*. 
curiOK Dew a d abundant Rupptles of Amiaonlji cheaply. 
With a lllustratiocs. C>ntained in SciENTiric Aheki- 
OAN ScppiiXiMisNT, No. Tl?, Price tO cents. Tobehad 
at this office und from all aewsdealera. 



VIOLIN OUTFITS! 

I Oonsistine of YIdIIq, Box. Boir, and 
Teacber,seDt to any 

§ftrt of the United 
ttttesonltoSdays' 
Itrlal before bnytog. 




Tiolln 

Ontflta 

at 94* $S» SIS. arid 825 ench. ^encl 4-ceDt 
etamp for beautiful illustrated u6-paee catalogue of 
Violins, Guitars, Banjos. Coruetd, Flutes, Strings, 
etc. Lowest prices. Mail orders a specialty. 
C. W. STORY, ae lentral St..Bo*tiiii,ItIaBa. 

Hention tbi Sciimuio Aumun in jvnx Ivtter irhea ;r<»i mlta. 



WHITA lil.'ri FL.ANl!iPUERES name and locate 
all Stars, Con^tellatlons. Planets visible any minute. 
Hellotellus, l.aiiatellU8, Telescopes, etc. WM. T. COOP- 
KE, Manager, P. O. Box 69. Woodbury, K. J. 



MAGIC LANTERNS 

■ SCIOPTICONS 

STEREOPTiCONS 

•-■.^'=,T Ci_AoS ...... 

PROJECTiNG AFPARATTjS : I'.'.;; 



^jFiL!;: tMI tftTAlMMENTSlopV 



KfOTES ON EXPLOSIVES.— A VALU- 

ableandlDtereninK paper bv C. Naotec Hake, treating 
of the technology of explosives of an kinds. Gontainea 

In SCIKNTIPIC AMEKICAN SUPPI/EMENT, iJo. 718. 

Price 10 cents. To be had at this office and from all 
newsdealers. 



NOW READY. 



j^ xperinjeiital Ss cieijce, 



Geo. M. Hopkins, 



74-0 Pages. 680 Illustrations. 
PRICE, by mail, postpaid, .... $4.00. 



MUNN & CO,. Publishers, 

361 Broadway, New York. 



This book treats of tbe various topics of PbysicMlna 
popular and practical way. 

It describes the apparatus in detail, and explains the 
experimeDtB In full, so that teachers, students, and oth- 
ers interested In physics may personally make tbe ap- 
paratus and perforin tbe experimeDts wltbout difficulty. 

It is a book full of Interestand value tor teachers, stu- 
dents, and others who desire to impart or obtain a prac- 
tical knowledge of physics. 

HEAI>S OF THE CHAPTERS. 

I. Properties of Bodies. II. Rest, Motion, and Force. 
III. The Gyroscope- IV. Falling Bodies, Inclined Plane, 
The Pendulum. V. Molecular Actions. VI. Liquids. 
VII. Gase;^. VIII. Sound. IX. Experiments with the 
Scientific Top. X. Heat. XI. Light. XII. Polarized 
Light. XIU. Microscopy. XIV. The Telescope. XV. 
Photography, XVI, Magnetism. XVII. Frlctional 
Electricity. XVIlI. Dynanilc Electricity. XIX. Elec 
trie Lighting. XX. Induction by Electric Currents. 

XXI. Telephone, Microphone, and Electrlcid Maific, 

XXII, Lanteni«Pro]ection. XXIII. Mechanical Operit- 
tlons. 

Bach chapter Is full and complete. TTnder the head of 
Sound, an extended description of the new Phonograph 
is Klven, with directions for construction. The chapter 
on Polarized Light Is superbly illustrated and contains 
many simple experiments explanatory of this ditScuIt. 
subject. The chapter on Photography is a manual ot 
theart Electricity in all branchen ie^ fully treated. I'be 
performance of tbe experiments In the chapter ua |>^ 
namic Electricity will give the reader a practical know- 
ledge of electricity In its modem applications. The 
part devoted to Electric Llgbtlna gtveu a clear under- 
standing of all the principal systems. The chapter on 
Projection contains a large number of new experiments. 
Tbe book closes with a chapter on Mechanical Opera- 
tions, containing information of great value to the ex- 
perimenter. Each experiment described has been sub- 
mitted to a practical test- 
Send for Free Illustrated Circular and Table o( Con- 
tents. 

MUNN & CO., Publishers, 

361 Broadway, New York. 



V^ORKIMG MOnELS v. LIGHT [Vl'\CHiNERY. INVtNTinriS nrVEl.OPi^D. Sp^ii fnr fr^ouei 



](]}-r:^ Bros. E Co.. Cin'ti 0. 




SWIFT RUNNINB MACHINERY. 

Write for Descriptive Catalogue to 

CHAS. A. SCHIEREN & CO. 

4S-S1 FBBBY ST.. MEW TOBK. 




THE PHONOGRAPH.- A DETAILED 

description of the new and improved torm ot the pho- 
nograph just brought out by Sdison. With 8 engrav- 
ings. Contained id Scientific A erioan Sui'PLE- 
HKNT, No. 632. Price It c«nts. To be had at this 
offlceandfromall newsdealers. 



PILE DRIVIKO f^c.*=,^ig|«?,- 

logue. Vulcan Iron Works, 80 N. CllntoD St., Chicago. 




EVEKY DSEK OF IIACHlNERt 

8H017LD LEASM 

How to use Loose Pnlleys. 

Useful iaformation on tide subject 
la given in our "Catalogn« No. 55." 
Sent free to any address. 
VAN DuzEN A Tut. Cincinnati, O 



The Tou rittt Uoute between Cliicago and Florida Is 
the Monon Route via Louisville and CbattauooKa. For 
particulars^ address James Barter, G- P. A„ Chl<j«^ 



STEEL ALPHABETS. 




Brands, Seals, Steel 
Stencil Cutting Dies. 
Soap Moulds, iirasff 
Stamps, etc. 



J. M.STUTZMAN, 181 William St., N.Y. 



A 



NEW CATALOGU 

VALUABLE PAPERS 



E 



Contained In Scikntific AMKbICAN Supplkhent, sent 
free of charae to any address. 

niDNN Oc CO., 3tfl Broadway, Mew York. 



The Koch Patent File, for preservlDi? Dewapapers. Mag- 
azlDee. and pamphlete, lias been recPDtly Improved and 
price reduce^!. Subscribers to tbe Scientific Ahigri- 
CAN and Scientific American SuppLEMJcNTcan be 
•applied forthe low price of 11.60 b; maU. or 11.35 at the 
oflacQ ot this paper, Beav7 board fides: inscrlptlto 
"SCIENTIFIC AMERICAN." iD trilt. Necewary for 
every oaewho wisbesto preserve tbe paper. Addreia 
MUNN & CO.. Pnbllahers SoiENTirio Akebican. 



■NESS Jb HEAD RMSES eOKIbr 
Peek's IKVIBIGLE TtlHL*! 1*11 

SBSHtOIS. ^>^Pe"lieaTd. Com- 

iortahToTsiiooesaJii! where «llBeniedle»iritL. IlU.b<x>kft 
DiODtafm, jutdreaa V.Hiet'OXiSBSKrMilw.r.Il.vTgrt. 



T 



HE PENNA. DIAMOND DRILL & MF6. GO. 

ItlKBSBORO. PA.t BulldOTi of High Clase 
Steam Bngiinn. Diamond Drilling and General 
Machinery. Flour MUl Rolls Qround and Grooved. 



Trun Hoop Drivlns. 



BARREL, XEB, 

Hogshead, 

AST) 

STATE MACHINERY. 

Oror 60 varieties maun- 
factored by 

E. & B. HolmeSf 

BUFFALO, N. Y. 



TO BUSINESS MEN 

The value of tbe SCIENTIFIC AHXalCAN as an adver- 
tising medium cannot be over^timated. It« circulation 
Is many times greater than that of any similar Journal 
now published. It goes into all the States and Territo- 
rtea, and tsread in all tbe priDctpanibrartes and reudtag 
rooms of the world. A business mau want.R something 
more tb<kn to see his advertisement in a printed news- 
paper. He wsnts circulation. This he ban when he 
advertises in the Scientific Ahbrican. And do not 
let the advertising a^ent intiuence you to substitute 
some other paper for the Scientific American, when 
selectlns a list of publications In wuica yuu decide it is 
for your Interest to advertise. This Is frequently done, 
for the reason taat tne agent sets a larger commission 
from the papers having a smu.tl circulation than is allow- 
ed on the Scientific America k. 

For rates see top of flrsc column of this page, oi^ ad- 
dress 

mVNN Se €0., Vabllflhers, 

3til BraadwB.T* Mew York 



MAGIC 



Md .STBREUPTICONSfn 



Public Bxhlbltiensand for 
m MmB^^^KB^ Home Amuaemeni:. viewa 

LB SIT En Ms illnatrating every mbject. A 
■"*■■ ■ ^■■■**' ysry profiUble bniinemfor* 
man with vmall capital. Best apparatao, new viewa, largest 
fltgok. ^jraan j^ractiud^expenenoe^ 170^. catalo^e nee. 



GEO. H. 



ivearsprac 
PIERCE, 



140 6. 11th St., Philidelphia. Pa. 



(",omplf.ieSte.?\m Pump 
oisly seven dollars " - 



VanDuzen 8l Tift. 



^s, so L.I 

(iNC! 



'O^ 



Bed riothea Fastener for Chitdrea and InvaildB. 

Most satisfactory and inexpenslTe ever brought before 
the public. Never fails to keep the most restless secure- 
ly covered, without unpieusaDt restrictions or damti^e 
to bed clothes. Patented May ^MSB;^. Mrs. B, j. 
WATRBS, 333Qiiincy Avenue, Sc^amon^ Pa. 



BAHKBS^ 



PAT, FOOT POWER MACHINERY. 

I feel so hlgblTPleas- 
ed with youE;Veloci- 
pede Foot Powor with 
seat, that I wish to 
add my testimony to 
its. superiority, I did 
not expect to llhe it, 
but havlug used the 
Velocipede Power, I would have nothing 
else. It so greatly lessens the fatigue of 
. using foot power, in fact, it may be s-aii to 
be almost without fatigue, and is a steadier motion. I 
only wish I bad kuown of it sooner. Send for catalogue. 
W. F. &JrBAENES CO., 999 Ruby St.> Bockford. HI. 




Pill I EYS i<^'^^5P^*l'-.'i^T^5*t?^':^'^^*^-«?^*''-TA**«?.^^ 



I HftTdwood Split P. Co.. Menaaha, Wis. 




m 



PER 
MONTH 
SALARY 

I IU]daxp«n»gpBldi 
I ttaj actlra nuiD or 
I woDULik 10 salt a 
1 line of Silver 
Plated Wat*, 

el]TbvuU]|jleOQly;canllTB AthOme. We 
I ftirnirii Ttom Ftme. Full pmrUcalkra and 

tamplv ca»s J^Mt Wff mean J utt what w« 
■ PB7i ^°4 do eiietly u we A|!i«a, Addrau At phi;*. 
|gtMdftr^glIvg^2gr^^Oj^>o»tgnJ*aMj 



i^^^ilr^ THEFREOK CRANE CHEMICAL CO 

iw,'^ -'^ SHORT HILLS, N. J. -BOX SIA- ^• 



■^•■^ j^ 






PULLEYS, HANGER8, 
FRICTION CLUTCHES. 



I»ROC3-R.KSS IVIiVCIIJNK WORKS, 



rOfVJ F=i: I NIG PACKING 



Proposal* for Wharr-Huilding.-tJ. B: Engineer 
OFFlOE,2ia6Fenn8ylTanlft Avenue, N. W., Washing- 
ton, D, C, NoTember i^, 18SS.— Sealed proposals, in trfp- 
McaIe,forihe construction of a Wharf- ButldinjE at Fort 
Monroe, Virginia, will be received at this office uotlt 
12 m., on Wedaesday, December IBL JS89. The rlsht ts re- 
served to reject any and nil propDisals. The attention 
of blddei^ is invited to the acts of Congress approved 
Kebruary 26. 1885, and February 23. 1^7. Vol. S, p. M2. 
and Vol, 24, p. 4U. Statutes at Large. Speciflcattons and 
all necessary information will be furui£h.ed on applica- 
tion. PBT£R C. HAIMS, LieuL-Colonel ot BTif/i^eTs. 



fTo Iron manufnciurera.— Ofticb or thk Li&ht- 

■■- Honsfi ENGINEER. Third District. Tomptlnsvllle, 
N.T„ Decembers. 1889.— Seai«d proposals will be re- 
ceived at tbl^ office until 13 o'iilock noon, of Monday, 
the twentT-thtrd day of December, 1889, for furnlshlTig 
the materials aud labor of all kfnds neceSsary for the 
completion and delivery on the elte of the metal- work 
of tne Coney Island LlpJit-Houae, New York. Plans, 
spedflcationa. forms of proposal^ and other Information 
may be obtained on appfication to this office. The risht 
Is reserved to reject any or all bids, and to waive any 
defects. 

D. P, HEAP. Major of Em/iTieerSt V.S.A., L. H. Enai- 
neer. Third Didrict. 



ProuosftU Tot- DiTriffinflr.— U. S, Engineer office, 
2136 Pennsylvania Avenue, N-WMWashtnglon. D. c., 
December 4, 1889. — Sealed propoaala. in triplicate, foT 
Dredginpf in the Virginia Channel of the Potomac Blver 
at Washington, 1>^ C. will be received at this office until 
13 M. on Monday, December 30. 18KI, The attention of 
bidders Ib invited to tbe Acts of Xk^ntiress approved 
February 26, 1885, and February 2S, 1SS7. Vol. SS, p. S53, 
and Vol. 24, p. 414, Statutes at Lar^e. For Bpecifl cations, 
forms of hldg, and other InformatTonf apply at this olQce. 
PETEB U. HAINS, Lieut,- Vo{onH of Engineers. 



WA NTED.— A Novellv suitahle for liBdy Agents to 
handle ; will manufacture on Royalty or buy tbe foodg ; 
muBt bear large profit : have 2000 Lady Amenta aelllDK 
our own goods. Address E, H. CAMPBMiL, 4S4 Ran- 
dolph Street, Chicago, 



THE PATENTS of ail Countries on a CARKOIJ- 
SKI. (tbe only one of its kind) are for sale, or to be 

disposed of by way of licenses. For particulars apply 
to INGENIEUK "N. KEIF, WoTthstrasse 35, Hanover 
(Germany). 



FOR *iA LK— State Rights, other than New York, New 
Jersey, Rhode Island, and Conn., of Gaume's Patent 
Motor foroperatlng oradles and other swlDj^ing devices 
Apply to A. Bonner. 77 George St.. Brooklyn, N. Y. 

Jhe S cientific A merican 

PUBLICATIONS^FOR 1890. 

The prices of the difTerent publlcatlonsin the United 
States. Canada, and Mexico are ae follows : 

RATES BY MAIL. 
The Scientlflc American (weekly), one year t'3.00 

The ScientiUc American Supplement (weekly), one 

year. bJOO 

The SclentiiSc American Export Edition (monthly) 

one year. 5-00 

The Scienttflc American, Architects und Builders 
Edition (monthly), one vear. - 2.50 

COMBINED RATES. 
The Soentiflc American and Supplement, $7.00 

The Scientific American and Architects and Build- 
ers Edition, 0.00 

Tbe Scientific AmenCan, Supplement, and Archl- 
teoteand Builders Edition. >^.00 

Prtrponionate RaXtt for Six. Montkg. 
iTbU includes poataKe, which we Pay. Remit by postmi 
Iff eximMmoney order, or'draft to order of 
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Inalde Pace, each tnaeriloa - . - 75 c«nt» a lla«. 
Hack Facet each inaenlon . - . Sl.lH) a line. 

The above are cbaivec per vtrxte line— about elKbt 
words per line. Tbla notice shows the width of the line, 
aDd is set iD agate type. Enin-artDKe may head adrer- 
tlsemeDta at the Mine rate per asate line, by measure- 
meDt, afi the tetter press. Adrertlsements must bti 
recQlred at publication office as early as Thursday mom. 
ing to appear in neTt iaaue. 




Patit WM Mm\ UM Wm. 



THE flUTTA PERGHA AND RUBBER RRFfl. CO. 
36 Warren Street, New York. 

Glileago, San Franelaeo, Botrlon, TUttmm, 




Herbert Ward, Stanley's Companion. 

Herbert Ward, the companion of Stanley in his ezplorations in Aftioa, is the only white man eonnfioM with 8tanle/a 
African ezploi&tions who has ever retained alive firom the " Dark Continent" Mr. Ward's aiticles numin^ throngh eight 
nnmbers of the " Ledger " are of the most intensdy interesting description, and covet five years of bis adventures in Abica, 
and they will be illnstiated by sketches made by Ht. Ward, and by the reprodnotion of photographs taken by him in Africa. 
These plctnres will throw mnch light npon th«: mannsraandciistomsof the hitherto unknown cannibal tribes of Africa. 

The Story of a Forsaken Inn, (a serial story) ^^ Anna Knthmrine Green. 

Life in British America, By Rev. E. R. Young. 

Bang the adventoies and ei]ierienees of Bav. E. B. Toong, the odebrated missionary, and his wiis daring thtir leiidimce in 
the Pdarr^on twelve hundred miles north of St. Faol, in whiohSr.TaQng narrates how he temed and taught the native wild 
T.i«»«. of tSe IForthwest ; how he equipped himself for and how he made his perilona Bledgisg and hazardoos eanoe trips 
when viilCiiig all the lo/Uan settlemants within five hondivd milea of his home. 

Honorable Henry W. Crady 

Contribntea a aeries of six artioles on the "Wanderfol Development of the Indastiial P&mits of the Hew Soath." 

American Cookery, (a series of articles) By Miss PmHoa. 

(itving H£b reasons whj it is imparfeot, aaA-aome ways by which it may be im^iwed. 

Nihilism in Russia, By Leo Hartmmnn, Nihilist. 

Leo Hartmann, a (dgitive from Bossian authorities, has been eonneoted with the most daring feats of the Bosdan Kihilista. 
Hr. Hartmann shows how the intAUigent people of Bni^a are becoming ITihiliato in conse^aanoe of the despotism of the form 
of government. A parllapaut in plots to Ull the Czar, such as the (dowing up of the Winter Palace, he is able to give tme 
infirmation as to how this and other great schemes were acoompliahed, The sitnatioa in Buaiia is sufficient to inenase the 
love of every troe American fbr our form of government 

EXTRA SOUVENIR SUPPLEMENTS. 

Aoumg these beantifnlly illnrtmted fbnr-page souvenirs, which will be sent free to every subscriber, will be a poem by 

John Creenleaf Whittier, niustrated by Hmvara ryie. 

Wtittan for the " Ledger " by Mr. Whittier in his 82nd year. Another sonvenir will be a beautifally illustrated poem writtoi by 

Honorable James Russell Lowell. 

Tke Ledger -will contain tlie best Serial and Sliort Stories, Historical and IltoBrapIi- 
Ical SlcetclieK, Travels, Wtt and Huntor, and eveTtbing Interesting to tbe Monseliold> 

Other Contributors for 1890 are: 



MrSt Frances Hodgson Burnett. 

Mrs. Margaret Deland. 

Mrs. Florence Howe Hall. 

Mrs. Madeleine Vinton Dahlgren. 

Mrs. Harriet Prescott Spofford. 

Mrs. Emma Alice Brown. 

Mary Kyle Dallas. 

Marlon Harland. 

Clara Whltrldge. 

Judge Albion W. Tourgee. 

Marquise Lanza. 



Robert Louis Stevenson. 
Anna Sheilds. 
Josephine Pollard. 
Amy Randolph. 
Frank H. Converse. 
C. F. Holder. 
Dr. Felix L. Oswald. 
Rev. Emory J. Haynes. 
Julian Hawthorne. 
Prof. W. C. KItchln. 
Robert Grant. 



M. W. Hazeltine. 
Thomas Dunn English. 
George F. Parsons. 
Col. Thomas W. Knox. 
Rev. Dr. John R. Paxton. 
Rev. Dr. James MeCosh. 
Prof. S. M. Stevens. 
Prof. J. H. Comstock. 
James Parton. 
Rev. Dr. H. M. Field. 
Harold Frederic. 



Subscription money can be sent at our risk by Post Office Money Order, Bank Check or Draft, or an Express Nioney Order. 
Send Six Cents for Sample Copy and Illustrated Calendar Announcement, 

Address : HOBEBT BONNEH'S SONS, 195 William Street, New 7ork City. 




WkMluig is Better tban Walking. 

Victor Bicycles 

Ar« Better than A ay •tbera. 
Catalogue Free. 

Ofermu Wheel ^., Dlakets, 

BOSTON, MASS. 



^ A Ur tt WauradSOMIO Sawders O A lAf IB 
^% A vv O and I.umbermeD t o ^ '^ ** ^9 

A^^ send U8 their fuH address for a copy of Em- ^ 
ereon'B ^^ Boukot SA WS. We are flrst A 
to introduce Natuhai, Ga8 for heatlngand #% 
W tempering Sa wm with woDderful effect up-K a a 
OD ImproTiDK their quality aod touKhness, WW 
enabliDK uB to reduce prices. Address *^ 

EAlERSON. gniTU Sc CU. (Ltd.), 



s 



Beaver FnlU, Pa. 



s 



POP SAFETY VALVE 

WATER RELIEF VALVE 
IHFEOVED STEAM OAOE 
STEAM EN&INE INMOATOK 

Slncle Hell <rhiine \%*hliitlet and all iDstruments 
used in connection with Steam, Ajr and Water. 

Sole Agents for Clark'e lAnen fire Moae, 

KKW TOaK. LOKDON. 

CROSBY STEAM BAg£& VALVE CO, gLSIirA^: 





Catalogue free. Addresa Typewriter Department, 
POPB MKO. CO., Makera of Coluinbin Cycl«ii, 
Boston, New York, Chicago. 




STEAM ENGINES 

Vpri^btand Horuontal, 

Stationary, 

Portable and Svnti.Portable. 

B to 1 6 HwM Fower. 

IllusUated Fampblet Prse. Addreu 

AMES leffel&co. 

8PRINeFIEL», OKIO, 
or 110 IJbertr St., New York. 




THE O RIGINAL U NVULCANIZED P ACKING 



CALLED TflESTANDAIil}-;^^ "'' "" p"^"*^^-?'"'"' 



_ _ all others are compared. 

Accept no packing as JENKINS PACKING unless stamped 
with our 'Trade Mark." 

71 Job n Streat, N. T. 

106 MUkBtrwti BMton. 

81 Norlb 5tii St., Pklla. 

&4 DeartMra 8t.i OhlcKCO. 



with our Trao 

JEMIN8 BB08.{^ 




IN'.A.TIOIT.A.L FlIiTEE.. 

Special Size to Filter Entire Supply Of Winter Tor Honae. 
GUARANTEED TO PRODUCE 

BRIGHT SPARKLING WATER 

If Filter ■• Oicaiied Once EaehDar. OanbeCleaned la lOHIaates. 

LARGE SIZES FOR MILLS AND WATER WORKS. 
HATIDNAL WATEB FTTBIFTIiro CO., 

AddNH tor Faupblat. 143 Braadway 0r86 Liberty St., New York. 




The largest Passenger aid htigit EiefafM Werb io tbe Wotid 

OTIS 

Otia Brothers dc Co.. 381'arllIlotr,New Toik 




COMPTOMETER 



All ARITMETHICAL 
ALL .... PROBLEMS 

Solved rapidly and accurately 
by u s i n q the Complometer. 
Saves 4d per cent, of time. 
Entirerelieffroni mental strain 
Adapted to all commercial and 
scientiHc computations. Send 
for circular. 



FELI &TABKAI1T MfG-CO,, 52-56 Illinois St., Chicago. 



WORKINfi MODELS ^cf^^e^^^^ 

or wood^ade to order by jtlAsoH & Raitch. successors 
to J. P. Wemer, 62 Centre Street, New York. 





ESTABLISHED HALF A CENTUBT. 




THAT Will WELL REPAY A^f 

INVESTIGATION 

"^fH°SE„WHOe TO SEC\]RE 

THE BEST SAFE 

MARVIN SAFE DO. 

NEW YORK, PHILADELPHIA, 
LONDON. ENGLAND. 




QASTINCS 

^*— -^PATTERN ■ M.tK.AL 



d I I WwO FINISHED FULLtYJ. -:y .-.RlN' 
aTERN ■ M.tK.ALLENTOWMFCllNnRY > MA-Hjwf C 
3' 8^ WALNUT • ALLENTOWN.PA. 



95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander #rabam Bell, March 
7th, 1876, No. 174,405, and January 30th, 
1877, No. 186,787. 

Thetransmission of Speech by all knowi 
fortiis of Electric Speaking Telephones in 
fringes the right secured to thisCompan} 
by the above patents, and renders eact 
individual user of telephones not furnish 
ed by it or its licensees responsible forsucl 
unlawful nee. and all the consequence 
thereof, and liable to suit tberefor. 




h 



PRinrTinrG inks 

THE "Sc iemiCc Am e tea " is printed with CHAi 
KNKD JOHNSON 4 CO.'S INK. Tenth aod Loi 
tnrd Ste.. Phila., and 47 Roee St., opp, Bnsoe St.. D, 1 



> 1889 SCIENTIFIC AMERICAN, INC 



